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i : ' TEST ABSTRACT 


Electrical characterization tests were performed on 35 RCA 
CDP1822SD, 256-by-4-bit, CMOS, random access memories. The tests 
included three functional tests, AC and DC parametric tests, a series of 
schmoo plots, rise /fall-time screening, and a data retention test. 

All tests were performed on a Tektronix S-3260 automated IC test 
system. Temperatures were controlled by a Temptronic TP450A thermal 
airstream unit. 

All the functional tests, the data retention test, and the AC and DC 
parametric tests were performed at ambient temperatures of 25°C, -20°C 
-55°C, 85°C, and 125*^C, The schmoo plots were performed at ambient 
temperatures of 25°C, -55°C, and 125°C. The data retention test was 
performed at 25°C. 

Five devices failed one or more functional tests and four of these 
devices failed to meet the expected limits of a number of AC parametric 
tests. Some of the schmoo plots indicated a small degree of interaction 
between parameters. 
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1.0 INTRODUCTION 


This report documents the electrical characterization tests performed 
on the RCA CDP1822SD, 256-by-4-bit, CMOS, random access memory. The 
results of these tests are presented in plots, histograms and statistical 
analyses of the data. The tests performed include functional tests, AC and 
DC parametric tests, schmoo plots, a data retention test, and a rise/fall- 
time screening test. The functional tests were performed on a pass/fail 
basis to 1) verify that data could be written into and read from each location 
in the memory array, and 2) assure proper address decoding. The AC para- 
metric tests were performed functionally using standard memory test patterns. 
The DC parametric tests were all static measurements made by forcing spe- 
cific conditions on the device and measuring a voltage or current. The schmoo 
plots were performed to determine if any interdependence of device parameters 
existed. The data retention test determined if data could be retained in the 
memory array at reduced supply voltage. The rise/fall-time screening tests 
were included at the request of JPL. Their purpose was to screen for system 
use problems associated with slow rise/fall-times on the address lines. 

All of the tests were performed on a Tektronix S-3260 automated IC 
test system. The schmoo plot tests were performed at ambient temperatures 
of 25°C, -55°C, and 125°C. The functional tests and the AC and DC param- 
etric tests were performed at ambient temperatures of 25°C, -20°C, -55°C, 
85°C, and 125°C, Temperature control was provided by a Temptronic 
TP450A thermal airstream unit under test program control. 
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2. 0 DEVICE DESCRIPTION 


te 


The RCA CDP1822SD is a 256-by-4-bit, silicon-on-saphire (SOS), 
random access memory. The device is organized into 256 4-bit words and 
packaged in a 22-lead, ceramic, dual-in-line package. Brief descriptions 
of its operation and of the function of each of its external connections are 
given in 2. 1 and 2. 2. See Figures 1 and 2 for terminal assignments and 
logic diagram. 
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Figure 2. Functional diagram. 


2. 1 PIN DESCRIPTIONS 

2.1.1 Chip Select (CSl and CS2) Inputs 

The chip select inputs are used to enable or activate the memory. 
The memory is enabled for read or write only when CSl is low (logic "0") 
and CS2 is high (logic "1"). The memory is disabled for all other combina 
tions of CSl and CS2, When the memory is disabled, the memory outputs 
are in a high- impedance state. Refer to Table 1 for Truth Table. 

2. 1. 2 Write Enable (MWR) Input 

The MWR input controls write/read mode selection. When MWR is 
high (logic "1"), the memory is in a read mode. When MWR is low 
(logic "0"), the memory i.s in a write mode and the output is in a high- 
impedance state. Refer to Table 1 for Truth Table. 








TABLE 1.. TRUTH TABLE 


Function 

MWR 


CS2 

MRD 

Data Out (DO) 

Read 

1 

3 

1 

0 

Storage state of addressed cell 

Write 

0 

3 

1 

1 

• High impedance 

W rite 

0 

0 

1 

X 

New data-in state 

Standby 

X 

1 

X 

X 

High impedance 

X 

X 

0 

X 

High impedance 

1 

0 

1 

1 

High impedance 


Logic ”1" = High Logic "0" = Low X = Don't care 


3 . 1 . 3 Address (MAO through MA7) Inputs 

The address inputs select one of 256 possible memory array loca- 
tions. Data may either be written into or read from the selected location in 
the memory, provided the memory has been enabled with the chip select 
inputs. MWR must be in the proper logic state to select the desired mode of 
operation. 

2. 1. 4 Data-In (DIO through DI3) Inputs 

The data input lines are the path through which data is written into 
the memory array. 

2. 1. 5 Data-Out (POP through DO 3) Outputs 

The data outputs are the lines through which data from the memory 
array are sampled during a read operation. Positive logic is used (i. e. , 
a logic "1" written into the memory array is recognized as a logic "1" when 
read from the memory array). 

2. 1. 6 Output Disable (MRP) Input 

The output of t.h^ memory is disabled (in a high-impedance state) 
when MRD is high (logic ”1"). 








































2.2 DEVICE OPERATION 


For the following descriptions, refer to the timing diagrams in 
Figure 3. 

2. 2. I Write Mode 

To write data into the memory array CSl must be low 
{logic "0") and CS2 must be high (logic "1"). The address data must be valid 
for time period TAS'‘' prior to MWR high-to-low transition and must remain 
valid for time period TAH'*' after MWR low-to-high transition. The data inputs 

fct.. 

must be at the desired level for time period TDS'‘' prior to MWR low-to-high 
transition and remain in the selected state for time period TDH' after MWR 
low-to-high transition, MWR must remain low for a minimum of TWP'''. 

2. 2. 2 Read Mode 

To read data from the memory array, CSl and MRD miust be low 
(logic "0") and CS2 must be high (logic "1"). MWR must be high. The 
desired memory array position is selected by means of the address lines. 

Valid data will be available at the output after time interval TAA ', 


"tas 

TAH 

TDS 

TDH 

TWP 

TAA 


address setup time, 
address hold time, 
data setup time, 
data hold time, 
write pulse time, 
address access time. 



DATA-IN 



Figure 4. Functional timing diagram 
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3. 0 DESCRIPTION OF TESTS 


3. 1 FUNCTIONAL TESTS 

Three functional tests were performedi The first was a "dead or 
alive" test with conditions set well within the operating limits for the device. 
The second and third tests were run under more severe conditions. (Refer 
to Table 2.) All the functional tests used galpat as the test pattern. 

3.2 AC PARAMETRIC TESTS 

3.2.1 General Description 

All AC parameters were tested functionally using memory test 
patterns. The parameter of interest was set to a starting value and a 
functional test was performed to determine whether the memory could function 
at the programmed value. If the memory failed the functional test, the param- 
eter was incremented by 2, 5, or 8 ns, depending upon the parameter. This 


TABLE 2. FUNCTIONAL TEST CONDITIONS 


Test Conditions 


T est 
No. 

VDD 

VIL 

■ 

■■■ 

Logic "0" 
Threshold 

Logic "1 " 
Threshold 

Time 

TWP 

TDS 

TAA 

1 

lOV 

OV 

9. 5V 

IV 

9V 

I |0.S 

300 ns 

700 ns 

900 ns 

2 

lOV 

IV 

9. OV 

IV 

9V 

256 ns 

100 ns 

200 ns 

230 ns 

3 

5V 

0. 5V 

4. 5V 

IV 

4V 

352 ns 

200 ns 

300 ns 

330 ns 


Notes : 


CSl and MRD = logic "0". 

CS2 = logic "1". 


■liir iBegS 





























process was repeated until the memory passed the test or untiL thp range of 
values for the parameter was exceeded. The value of the parameter was 
recorded at the time of the successful completion of the functional test by the 
memory. If the range of values for the parameter was exceeded without the 
memory passing the functional test, a IK default reading was recorded. 

All parameters were measured at three sets of test conditions (refer 
to Table 3). Timing conditions for the individual AC parametric tests are 
listed in Table 4, 

3. 2. 2 Write Cycle Time (TWC) 

The pattern for the TWC test was divided into separate read and write 
sections so read cycle timing could be set independently from write cycle 
timing. This allowed enough read cycle time to assure a proper read opera- 
tion and prevent address access time from affecting TWC data. 

Before the start of the TWC test, TWP and TPH were set to the values 
measured for these parameters plus 10 ns. To measure TWC, the value of 
TWC was varied over a range starting at (TWP + TDH + 20 ns) or 80 ns (test 
system minimum cycle time), whichever was greater, to a final value of 
450 ns. The value of TWC at the time of successful completion of the 
functional test was recorded. 


TABLE 3. AC - PARAMETRIC TEST CONDITIONS ■ 


Test 

Condition 

VDD 

Input 
Voltage ' 
Levels 

Output Compare Levels 

VIL 

VIH 

Logic "0" Threshold 

Logic "1" Threshold 

1 

4.1 5Y 

;ov 

4. 4V 

IV 

3.5V 

2 

5. OV 

OV 

4. 9V 

IV 

4. OV 

3 

5. 5V 

OV 

9.9V 

IV 

8. OV 
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TABLE 4. AC - PARAMETRIC TIMING CONDITIONS 



Timing Conditions 

Param eter 

TAS 

TAH 

TDS 

TDH 

TWP 

Compare Strobe 
(Measured from Start 
of Cycle) 

TAA 

400 ns 

300 ns 

700 ns 

300 ns 

300 ns 

Varied from 50 ns to 
600 ns in 5 ns incr 

TAS 

Varied from 
-40 ns to 
300 ns in 
2 ns incr 

250 ns 

700 ns 

300 ns 

'V- 

300 ns 

900 ns 

TAH 

400 ns 

Varied from 
-20 ns to 
200 ns in 
2 ns incr 

700 ns 

300 ns 

300 ns 

900 ns 

TDS 

400 ns 

300 ns 

Varied from 
-40 ns to 
250 ns in 
2 ns incr 

250 ns 

300 ns 

900 ns 

TDH 

400 ns 

300 ns 

700 ns 

Varied from 
-20 ns to - 
200 ns in 
2 ns incr 

300 ns 

900 ns 

TWP 

700 ns 
minus TWP 

300 ns 

700 ns 

300 ns 

Varied from 
20 ns to 
300 ns in 
2 ns incr 

900 ns 

Notes: Cycle time = 1 ps. CS2 - logic "1”. 

CSl & MRD = logic ”0". Pattern used = galpat. 
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Timing Conditions 


Parameter 

TCSSl 

TCSS2 

TCSHl 

TCSH2 

TCSSl 

Varied from 
0 ns to 
550 ns in 
2 ns incr 

N/A 

250 ns 

N/A 

TCSS2 

N/A 

Varied from 
0 ns to 
550 ns in 
2 ns incr 

N/A 

250 ns 

TCSHl 

700 ns 

N/A 

Varied from 
0 ns to 
250 ns in 
2 ns incr 

N/A 

TCSH2 

N/A 

700 ns 

N/A 

Varied from 
0 ns to 
250 ns in 
2 ns incr 


Notes : 


Cycle time 
TAS 
TAH 
TDS 
TDK 
TWP 
Pattern used 


1 |XS, 
400 ns; 
300 ns. 
700 ns. 
300 ns. 
300 ns. 
galpat. 


mpare Strobe 
easured from 
art of Cycle) 


Comments 


900 ns 

CS2 = logic "1” 

900 ns 

CSl = logic "0” 

61 0 ns 

CS2 = logic ''1” 

610. ns 

^ = logic "0” 


i ) 

I' 


I 
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(Table 4, continued) 



Timing Conditions 

Paranaeter 

TDOHl 

TDOH2 

TDOH3 


TDOHl 

Varied from 
300 ns to 
0 ns in 
2 ns incr 

N/A 

N/A 

CS2 = logic 



/ 

IvIRD = logic 

TDOH2 

N/A 

Varied from 
300 ns to 
0 ns in 
2 ns incr 

N/A 

^ = logic 




MRD = logic 

TDOH3 

N/A 

■ N/A 

Varied from 
300 ns to 
0 ns in 
2 ns incr 

CSl = logic 
CS2 = logic 


Timing Conditions 

Parameter 

TDOAl 

TDOA2 

TDOA3 


TDOAl 
(output 
enable from 
CSl) 

Varied from 
0 ns to 
450 ns in 
2 ns incr 

N/A 

N/A 

CS2 = logic 

TDOA2 
(output 
enable from 
CS2) 

N/A 

Varied from 
0 ns to 
450 ns in 
2 ns incr 

N/A 

' 

CSl = logic 

TDOA3 
(output 
enable 
from MRD) 

N/A 

; 

N/A 



Varied from 
0 ns to 
450 ns in 
2 ns incr 

CSl = logic 
CS2 = logic 


»' H". # 





Comments 

It J II 

not! 

TWP = 200 ns 
TAS = 350 ns 
TAH = 450 ns 
TDS = 550 ns 
TDH = 450 ns 

Cycle time = 1 ps 

Pattern = checkerboard 

"0” 

"O” 

tlQll 
II J M 


Comments 

Mj II 

TWP = 250 ns 
TAS = 1 ps 
TAH = 250 ns 
TDS = 1.25 ps 
TDH = 250 ns 

Cycle time = 1. 5 ps 

Patte rp = checkerboard 
MRD = logic "0" 

"0" 

"0" 
M J II 

TWP = 300 ns 
TAS = 400 ns 
TAH = 300 ns 
TDS = 700 ns 
TDH = 300 ns 
Cycle time = 1 ps 

Pattern = checkerboard 

(Concluded next page] 




(Table 4, concluded) 


Parameter 


Timing Conditions 


Read Cycle 


Write Cycle 


TRC varied from 80 ns to 450 ns in 8 ns 
increments 

TRC Compare time = TRC minus ZO ns 

(read cycle time) Pattern = diagonal (read only) 


Cycle time = 1 fxs 

TAS = 40-0- ns 
TAH = 300 ns 
TDS = 700 ns 
TDH = 300 ns 
TWP = 300 ns 

Pattern = Diagonal (write only) 


TWC 

(write cycle 
time) 


Cycle time = 1 ps 


Compare time = 900 ns 


Pattern = diagonal (read only) 


TWC varied from 80 qs or 
(TWP + TDH + 20 ns)" 

whichever is greater, to 450 ns 

TWP and TDH set to the measured 
value for these parameters plus 
1 0 ns 


Pattern = Diagonal (write only) 


The previously taken values (just prior to this test) of TWP and TDH plus 20 ns. 



If the range of values for TWC was exhausted without the functional 
test being passed, TWC and TDH were incremented by 5 ns and the process 
was repeated. If after adding 20 ns to TWP and TDH, and after incrementing 
through the range of values for TWC, the functional test still was not passed, 
a default value of iK was recorded for TWC, 

3. 3 SCHMOO PLOTS 

Schmoo plots determine whether interdependence exists between two 
device parameters. They also provide information on the operating range of 
the device. Plots were performed on the following parameters: 

TWP versus TAS (address setup time) 

TWP versus TAH (address hold time) 

TW’’P versus TDS (data setup time) 

TWP versus TDH (data hold time). 

The following is a description of TWP versus TAS, but it is also a 
ge^neral outline of how the schmoo plot tests were performed. The TWP 
versus TAS test was performed with the address lines on RZ (return-to- 
zero) and RZI."' (return-to-one) timing. Refer to Table 5 for test conditions. 
Timing conditions for the individual schmoo plots are lited in Table 6. Both 
TWP and TAS were set to a starting value below their operating range. TAS 
was incremented through a range of values until it reached a 


TABLE 5. SCHMOO PLOT TEST CONDITIONS 


Test 

Condition 




Output Compare Levels 

VDD 

VIH 

VIL 

Logic ”1'' Threshold 

Logic "0" Threshold 

1 

5V 

4.9 V 

OV 

4V 

IV 

2 

lOV 

9. 9V 

OV 

8V 

IV 


Pattern used = skip. 


RZI = return to zero, invert (equivalent to return-to-one condition). 
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Test 


TAS 


TAH 


TAS 


TWP 

versus 

TAS 

Varied from 
- 1 0 ns to 
70 ns in 
2 ns incr 

250 ns 

700 ns 

TWP 

versus 

TAH 

> 520 ns 

Varied from 
-30 ns to 
10 ns in 
2 ns incr 

700 ns 

TWP 

versus 

TDS 

>520 ns 

300 ns 

Varied from 
- 10 ns to 
50 ns in 
2 ns incr 

TWP 

versus 

TDH 

>520 ns 

300 ns 

700 ns 


Cycle = 1 [J.S 

= logic ”0". 
CS2 = logic ”1". 
Pattern used = skip. 


NOTES: 


Conditions 


TDH 

TWP 

Compare Strobe 
(Measured from 
Start of Cycle) 

300 ns 

'’V 

Varied from 
20 ns to 
1 60 ns in 
10 ns incr 

900 ns 

300 ns 

Varied from 
30 ns to 
180 ns in 
10 ns incr 

600 ns 

250 ns 

Varied from 
30 ns to 
120 ns in 
10 ns incr 

900 ns 

Varied from 
- 3 0 ns to 
30 ns in 

2 ns incr 



Varied from 
30 ns to 
120 ns in 
10 ns incr 

900 ns 







































predetermined stop value. After each increment, a functional test was 
performed. If the functional test passed, an asterisk was printed on the plot 
indicating that for those values of TWP and TAS the memory functioned 
properly. When the stop value for TAS was reached, TWP was incremented 
and TAS was reset to its starting value. The process described above was 
repeated until TWP reached its predetermined stop value plus one increment. 
At this point the test was terminated. 

3.4 DATA RETENTION TEST 

The data retention test determined if the devices were able to retain 
data in the memory array at a reduced supply voltage. A checkerboard 

J 

pattern was written into the memory at a supply volta|j;e of 11. 5V. All 
voltage and timing conditions were well within the operating range for the 
device. After the write operation, CS2 was switched to a logic zero level, 
disabling the device. Then the rest of the inputs were also switched to a logic 
zero level. The supply voltage was reduced to 1. 8V. After approximately, 

2 seconds, the supply voltage was returned to 11. 5V, all input voltage condi- 
tions were reestablished, and the contents of the memory array were read to 
verify data integrity. 

--V-. 

3. 5 RISE- AND FALL-TIME TEST 

All samples were screened for susceptibility to functional failures, 
resulting from slow rise and fall times on the address dines. A galpat pattern 
was used for this test. Refer to Table 7 for sets of test conditions. 

3. 6 DC PARAMETRIC TESTS 

The following tests were performed in accordance with the test con- 
ditions specified in Table 8: 

IIL (input low current) VOLl and VOL2 (output voltage low) 

IIH (input high current) VOHl and VOH2 (output voltage high) 

IDNl and IDN2 (output sink ICl to IC4 (quiescent device current) 

lOZl to IOZ8 (output leakage current) 
ILPD (power down device current) 


current) • 

ID PI and IDP2 (output 
source current) 


TABLE 7. RISE- AND FALL- TIME TEST CONDITIONS 


Test 

C'ondition No. 1 

Condition No. 2 

VDD 

lOV 

5V 

VIH 

9. 5V 

4. 5V 

VIL 

OV 

OV 

Logic "1" threshold level 

9V 

4V 

Logic "0" threshold level 

IV 

IV 

Cycle time 

10 [J.S 

10 |JLS 

TWP 

ZOO ns 

200 ns 

TDH 

TAH 

50 ns 

50 ns 

TAS 

TDS 

>1 H-s 

>1 jxs 

TR/TF address lines 

5 fis 

1 

5 fis 




4 - ., 

m ' i 





TABLE 8. DC - PARAMETRIC TEST CONDITIONS 



r— 

Terminal Condition (Pins Not Designated are Open) 



U 

N 



A(,'X) X = 0 to 7 

DI(Y) Y = 0 to 3 

DO(Y) -Y = 0 to 3 

VSS- 

CS2 

MRD 

CSl 

MWR 

VDD 

Meas 

Term 

I 

T 

Symbol 

Note 

(U to (7), (21) 

(9), (11). (13). (15) 

(10). (12). (14). (16) 

(8) 

(17) 

(18) 

(19) 

(20) 

(22) 

S 

VICl 


A(X) = 1 mA 



GND 





GND 

A(X) 

V 

VICl 



DI(Y) = 1 mA 


GND 





GND 

D1(Y) 

V 

VICl 





GND 

1 mA 




GND 

17 

V 

VICl 





GND 


1 mA 



GND 

18 

V 

VICl 





GND 



1 mA 


GND 

19 

V 

VICl 





GND 




1 mA 

GND 

20 

V 

VIC2 


A(X) =r -1 mA 



GND 





GND 

A(X) 

V 

VIC 2 



DI(Y) = -1 mA 


GND 





GND 

DI(Y) 

V 

V1C2 





GND 

- 1 mA 




GND 

17 

V 

VIC2 





GND 


-1 mA 



GND 

18 

V 

VIC2 





GND 



-1 mA 


GND 

19 

V 

VIC2 





CKD 




-1 mA 

GND 

20 

V 

HL 


A(X) = OV 

DI(Y) = lOV 


GND 

lOV 

lOV 

lOV 

lOV 

11.5V 

A(X) 

nA 

IIL 


A(X) = lOV 

DI(Y) = OV 


GND 

lOV 

lOV 

lOV 

lOV 

11.5V 

DI(Y) 

nA 

HL 


A(X) - lOV 

DI(Y) = lOV 


GND 

GND 

lOV 

lOV 

lOV 

11. 5V 

17 

nA 

UL 


A(X) = lOV 

DI(Y) = lOV 


GND 

lOV 

GND 

lOV 

lOV 

11. 5V 

18 

nA 

IIL 


A(X) = lOV 

D1(Y) = lOV 


GND 

lOV 

lOV 

GND 

lOV 

11.5V 

19 

nA 

IIL 


A(X) = lOV 

DI(Y) = lOV 


GND 

lOV 

lOV 

lOV 

GND 

11. 5V 

20 

nA 

IIH 


A(X) = 11. 5V 

DI(Y) = OV 


GND 

GND 

GND 

GND 

GND 

11. 5V 

A(X) 

nA 

UH 


A(X) = OV 

DI(Y) = 11.5V 


GND 

GND 

GND 

GND 

GND 

11, 5V 

DI(Y) 

nA 

im 


A(X) = OV 

D1(Y) = OV 


GND 

11. 5V 

GND 

GND 

GND 

11. 5V 

17 

nA 

HH 

^ . 

A(X) = OV 

DI(Y) = OV 


GND 

GND 

11. SV 

GND 

GND 

11. 5V 

18 

nA 

IIH 

A(X) = OV 

DI(Y) = OV 


GND 

GND 

GND 

11. 5V 

GND 

11. 5V 

19 

nA 

UH 

1 

A(X) = OV 

D1(Y) = OV 


GND 

GND 

GND 

GND 

11. 5V 

11. 5V 

20 

nA 

IDNl 

(a) 

A(X) = OV 

DI(Y) = OV 

DO(Y) = 0. 4V 

GND 

5V 

GND 

GND 

5V 

5V 

DO(Y) 

mA 

IDN2 

(a) 

A(X) = OV 

D1(Y) = OV 

DO(Y) = 0. 5V 

GND 

lOV 

GND 

GND 

lOV 

lOV 

DO(Y) 

mA 

IDPl 

(b) 

A(X) = OV 

DI(V) = 5V 

DO(Y) = 4. 6V 

GND 

5V 

GND 

GND 

5V 

5V 

DO(Y) 

mA 

IDP2 

(b) 

A(X) = OV 

DI(Y) = lOV 

DO(Y) = 9. 5V 

GND 

lOV 

GND 

GND 

lOV 

lOV 

DO(Y) 

mA 


(Concluded next page) 



(Table 8, concluded) 


Symbol 

Note 

Terminal Condition (Pins Not Designated are Open) 


u 

N 

I 

T 

S 

A(X) X = 0 to 7 

DI(Y) Y = 0 to 3 

DO(Y) Y = 0 to 3 

1 

VSS 

CS2 

MRD 

CSl 

MWR 

VDD 

Mcas 

Term 

(1) to (7), (21) 

(9), (11). (13), (15) 

(10), (12), (14), (16) 

(8) 

(17) 

(18) 

(19) 

(20) 

(22) 

VOLl 

(a) 

A(X) = 5V 

DI(Y) = 0. 8V 

DO(Y) = 2. 0 mA 

' 

GND 

4. 5V 

GND 

GND 

5(7 

5V 

DO(Y) 

mV 

VOLZ 

(a) 

A(X) = lOV 

DI(Y) = 0. 8V 

DO(Y) = 4. 0 mA 

GND 

9. 5V 

GND 

GND 

lOV 

lOV 

DO(Y) 

mV 

VOHl 

(b) 

A(X) = OV 

DI(Y) = 4. 5V 

DO(Y) = 1. 0 mA 

GND 

4. 5V 

GND 

GND 

5V 

5V 

DO(Y) 

V 

VOH2 

(b) 

A(X) = OV 

D1(Y) = 9. 5V 


GND 

9. 5V 

GND 

GND 

lOV 

lOV 

DO(Y) 

V 

ILl 

(a) 

A(X) = OV 

DI(Y) = OV 


GND 

lOV 

GND 

GND 

lOV 

11. 5V 

8 

pA 

IL2 

(a) 

A(X) = lOV 

DI(Y) = lOV 


GND 

lOV 

GND 

GND 

lOV 

n. 5V 

8 

pA 

IL3 

(b) 

A(X) = OV 

DI(Y) = OV 


GND 

lOV 

GND 

GND 

lOV 

11. 5V 

8 

pA 

IL4 

(b) 

A(X) = lOV 

DI(Y) = lOV 


GND 

lOV 

GND 

GND 

lOV 

11. 5V 

8 

pA 

lOZl 

(b) 

A(X) = OV 

DI(Y) = OV 

DO(Y) = llj5V 

GND 

3. 5V 

GND 

GND 

11. 5V 

11. 5V 

DO(Y) 

pA 

IOZ2 

(b) 

A(X) = OV 

DI(Y) = OV 

DO(Y) = 1I.5V 

GND 

11. 5V 

8V 

GND 

11. 5V 

11. 5V 

DO(Y) 

pA 

IOZ3 

(b) 

A(X) = OV 

DI(Y) = OV 

DO(Y) = 11. 5V 

GND 

11. 5V 

OV 

8V 

1 1 . 5V 

11. 5V 

DO(Y) 

pA 

IOZ4 

(b) 

A(X) = OV 

DI(Y) = OV 

DO(Y) = 11. 5V 

GND 

11. 5V 

OV 

OV 

3. 5V 

11. 5V 

DO(Y) 

pA 

IOZ5 

(b) 

A(X) = 11. 5V 

DI(Y) = OV 

DO(Y) = 11. 5V 

GND 

3. 5V 

~'ov 

OV 

11. 5V 

11. 5V 


pA 

IOZ6 

(b) 

A(X) = 11. 5V 

DI(Y) = OV 

DO(Y) = 11. 5V 

GND 

11. 5V 

8V 

OV 

11. 5V 

11. 5V 

DO(Y) 

pA 

IOZ7 

<b) 

A(X) = 11. 5V 

DI(Y) = OV 

DO(Y) = 11. 5V 

GND 

1 1. 5V 

OV 

8V 

11. 5V 

11. 5V 

DO(Y) 

pA 

IOZ8 

(b> 

A(X) = 11. 5V 

DI(Y) = OV 

DO(Y) = 11. 5V 

GND 

11. 5V 

OV 

OV 

3. 5V 

11. 5V 

DO(Y) 

pA 

ILPD 

(c) 









. 

22 

8A 


(a) Write all zeros in memory. 

(b) Write all ones in memory. 

(c) Power-down test. Write checkerboard with VDD =11. 5V. Lower VDD to 1. 8V. All inputs s VDD. Measure ILPD. 
Return VDD to 11. 5V and read memory (verify contents). 




4. 0 DATA SUMMARY 


The test results are divided into two main groups. The first group 
includes the functional tests, AC and DC parametric data, and data retention 
test results. Histograms and statistical data were generated from the AC 
and DC parametric data (refer to Appendix A). The raw data, which includes 
results from the first group, is located in Appendix B. The second group 
includes the schmoo plots, which are located in Appendix C. 

4. 1 SUMMARY, RAW DATA 

Out of 35 samples tested, 5 failed 1 or more of the functional tests 
(refer to Table 9). Of the five samples that failed functional tests, four also 
failed to function within the expected operating range for a number of AC 
parametric tests (refer to Table 10). The expected operating range for the 
individual AC parameters is listed in Table 11. Some of the data that 
indicated possible device problems was found on retest to be invalid. The 
retest data for these devices is summarized in Table 12. 

4. 2 SUMMARY, SCHMOO PLOTS 

Some of the plots indicate interactions between device parameters 
(consult the data in Appendix C). Lack of interaction between parameters is 
indicated by a perfectly rectangular plot. The TAS versus TWP plots show 
no sign of interaction. These plots indicate that for write pulse widths below 
a certain value, the time interval from the address transition to the write 
enable high-to-low transition becomes the controlling factor. 



















C - PARAMETRIC TEST SUMMARIES 


SN 


Temp (^C) 


VCC (Volts) 


Param eter 


Data (ns ) 


Comments 


-55 


TDOAl 

TDOA2 


>450 

>450 


Exceeded range 


4. 5 


TPDH 


< 0 


Failed because 
of slow address- 
access time 


25 


5. 0 


TCSSl 


>550 


•20 


4. 5 


TDOAl 

TDOA2 

TPDH 


>450 

>450 

<0 


18 


-55 


4. 5 


TAA 

TAS2 

TAH 

TCSHl and 2 
TDOAl and 2 
TDOHl, 2, and 3 
TPDH 


>600 
>300 
>200 
>250 
>450 
< 0 
< 0 


85 

125 


10 . 0 

10 . 0 


TPDH 

All except TAS2 


< 0 


19 


-55 


4. 5 


TDOAl 

TDOA2 


>450 

>450 


Exceeded range 


32 


25 

-20 

-55 

85 

125 


4. 5 

5. 0 


TCSSl and 2 
TCSHl and 2 
TDOAl and 2 


<0 


TDOHl and 2 


>300 


Values exceed range. Refer to Table 11 for end-of- range values. 




































































■ 

Temp (°C) 

Parameter 

Pin 

Dal 

Original 


25 

VlCl 

CS2 

4. 96V 



V1C2 

CS2 

-4. 95V 


25 

TCSH2 


0 ns 

12 

-20 


N/A 



-55 





25 

VlCl 

CS2 

4. 96V 

15 


V1C2 

CS2 

-4. 96V 


85 

TDOHl 

N/A 

0 ns 


25 





-20 

VlCl 

CS2 

«4. 96V 


-55 

V1C2 

CS2 

«4. 96V 

16 

85 





25 

TCSH2 

N/A 

0 ns 


-20 





-55 




30 

25 

■SBH 

CS2 

5. OlV 




CS2 

-4. 98V 


= Data consistent with data for other samples. 


Retest 


Comments 



2. 79V 
-2. 81V 

54 ns 

«2. 8V 
^-2. 8V 



at VDD = 4. 5V, 
5. OV, and 10. OV 











































5. 0 PATTERN DESCRIPTIONS 


5. 1 GALPAT (Figure 5) 

Write a background of zeros into all memory addresses. Write all 
ones into the first reference word. Read the first background word. Read 
the reference word. Read the next background word. Read the reference 
word. Read the next background word, continuing this sequence until all 
background words have been checked. Write the reference word to zero and 
write a one into the next reference word. Repeat the process until all words 
have been used as reference word. Repeat the entire sequence using a back- 
ground of ones and a test word (for the reference word) of all zeros. 

5. 2 CHECKERBOARD (Figure 6) 

Write alternate (1010) and (0101) into all memory locations while 
incrementing the address count from memory location zero to memory 
location 255. Read alternate (1010) and (0101) in all memory locations. 
Write alternate (0101) and (1010) into all memory locations. Read alternate 
(0101) and (1010) in all memory locations. 

5. 3 DIAGONAL WRITE (Figure 7) 

For the purposes of this explanation, address lines AO through A3 
are designated as row address lines, and address lines A4 through A 7 are 
designated as column address lines. 

Write zeros into all memory locations. Write ones into all memory 
locations where the row and column address are equal. 
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START 


XM - 17, YM- 17 
XY - 0 
D- 0 


WRITE D AT 
ADDRESS XY 


XY 

XMYM 



Figure 7. Diagonal write flow chart 
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5.4 DIAGONAL ROW/COLUMN PING-PONG READ (Figure 8) 


Read the first word in the diagonal, which becomes the reference word 
for the row /column read. Read all the words in the same row as the refer- 
ence word as follows: Read the reference word. Read the first background 
word in the row. Read the reference word. Read the next background word 
in the row. Continue this procedure until all the words in the row have been 
read. Repeat the above procedure for all the words that share the same 
column as the reference word. Upon completion of reading the column, 
select the next word in the diagonal as the reference word and repeat the 
entire procedure. The above procedure is repeated until every word in the 
diagonal has been selected for the reference word once. 

5. 5 MODIFIED CHECKERBOARD (Figure 9) 

Write alternate (1010) and (0101) into all memory locations while 
incrementing the address count from memory locations zero to memory 
location Z55. Increment through the memory a second time, reading the 
contents of the memory and rewriting the memory at each memory address. 
The data written into the memory on the second pass is the same as the 
data written on the first pass. 


5. 6 SKIP (ROW/COL GALPAT) (Figure 10) 


Write a background of zeros. Write aU ones into the first reference 
word. Only background words which share the same row or the same column 
as the reference word are read. Read the first background word in the row. 
Read the reference word. Read the next background word in the row, and 
continue this sequence until all the background words in the row ihave been 
checked. Now repeat this process with all the words that share the same 
column as the reference word. Write the reference word back to zero and 
write a one into the next reference word. Repeat the process until all words 
have been used as the reference word. Repeat the entire sequence using a 
background of ones and a test word (for the reference word) of all zeros. 



















START 



XV 

XMYM / 


NOTE: CHECKERBOARD MODIFIED 
FOR (TPDH) OUTPUT DISABLE 
TIME TEST. 



XY 

■i 

XMYM 


Figure 9. Modified checkerboard flow chart 
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Figure 10. Skip (row/col galpat) flow chart 





5-8 


























APPENDIX A 
HISTOGRAMS 





COMPONENTS DEPARTMENT 

-55C 


TEMP -> 


TAA AT UCC-5.0U 
-20C 25C 


89C 


20 SEP 73 
125C 



• OF CELLS 100 
CELL SIZE 5.000H 


FREQ. OF XCURRENCE 


READINGS: 

34 

34 

34 

34 

34 

MAXIMUM: 

400. ON 

370. 0N 

330. ON 

310. 0N 

325 . 0N 

MEAN: 

213. 7N 

217. 9N 

216. 2N 

215. 7N 

225 . 6M 

MINIMUM: 

140. 0N 

150. 0N 

160 0N 

160. ON 

175. 0N 

STD.DEU. : 

59 . 38N 

50.26N 

40.00N 

34 . 38N 

32 . 70N 








COMPUNENTS DEPARTMENT 
TEMP - :> - 35C 


TDS AT UCC-4.5U 
-20C 25C 


20 SEP 78 
05C 125C 


00N 
63 00N 
56 een 
49 00H 
42.eeN 
35 00N 
28.00N 
21 .00N 
14 een 
7.00014 
0.000 


DATA EDITED 
f OF CELLS 100 
CELL SIZE 700. 0P 


— r— 

10 




READINGS: 
MAXIMUM: 
MEAN: 
MINIMUM 
STD . DEU : 


34 

S8.00H 
31.76N 
20.00N 
8 . 482N 


Te 


34 

44.00N 

23.76N 

18.00N 

5.758N 


T 


5 leT 3 10 

FREQ. OF OCCURRENCE 


34 

38.O0H 

23.12N 

16.00N 

4.676N 


33 

40.00N 
24 06N 
16.00N 
S.208N 


5 


~T“ 

10 


34 

38.00N 
24. 12N 
16.00H 
4 . 669N 


A-4 



i 


OflPONENTS OEP»¥?TMeNT 


EMP -> 

50 een 

45.00H 

4O.08H 


3e.0eN 

2S.eeN 

20.0eN 

is.eoN 

ie.00N 

s.eeeN 

0.000 


• OF CELLS 100 
CELL SIZE see.ep 


-55C 


READINGS* 

MAXinun: 

MEAN* 

MiNiimn* 

STD.DEU. * 


34 

40.00N 

23.29N 

16.0eN 

5.323N 


TDS AT yCC»5 . 0U 
-20C 25C 



5 10 


S 10 


14.00N 

4.0SM 


ISiS 


34 

32.00N 

19.76N 

14.00N 

3.806N 


34 

32.eeN 

20.06N 

14.00N 

3.892N 














OMPOt^ENTS DEPARTMENT 


TDH AT UCC-5.0U 


85C 


20 SEP 
12 


EMP - > 

?0 00N 


-55C -20C 25C 


24 00N H 


21 00N 
18 00N 
15 00H 
12.00H 
9.0e0N 




6 /WW^I 

3 000N 
0 000 




10 20 

10 20 

10 20 

10 

# OF CELLS 
CELL SIZE 

100 

300. 0P 

FREQ 

. OF OCCURRENCE 

READINGS 

34 

34 

34 

34 

MAXIMUM: 

10 00H 

12 00N 

14.00H 

16.00N 

MEAN: 

7 824N 

9. 118N 

10 . 82N 

12.71N 

MINIMUM 

6.000N 

8.000H 

8 000H 

10.0ON 

STD DEU . • 

1 141N 

1 . 225N 

1 . 403N 

1 . 548N 


— r 

10 


34 

20.0OM 
14 35M 
12.00M 
2 116M 








''^MFO^^ENTS DEPARTMENT 


TEMP 


- 55C 


50 00N 


45 00N 


40 00N 
35.00N 


3e.00H 


25 00N 


20.0eH 

15.00N 

10 een 


j 

0.000 

DATA EDITED 
# OF CELLS 
CELL SIZE 

READINGS 

tlAXIMIJM- 

MEAN 

MINIMUM: 

STD DEU •• 



10 

100 

500. 0P 


32 

36.00N 
15.88N 
10.00N 
5 . 879N 


TASl AT 0CC-4.5U 


20 SEP 78 
125C 


20C 25C 85C 



10 

10 

10 


10 


FREQ. Of OCCURRENCE 



34 

34 

34 


34 

42.00H 

18.00H 

1O.00N 

8 

000M 

18.00N 

13 00N 

7.941N 

5 

235N 

12.00N 

8.000N 

4.000N 


. 000N 

6.010N 

3 . 200N 

1 .516N 

T 

84 3H 





F"-- 


COMPONENTS DEPARTMENT 

TEMP - 33C 

30.00N -I 

27 een - 

24 .eeN - 

21.00N - 

18.00N -> 

is.eoN 

t 

12.00N -*=» 

9.eeeN - 
E.eeeN - 
3.eeeN < 


TA81 AT ucc-s.eu 
-20C 2SC 


20 SEP 78 
125C 



• OF CELLS 

lee 


FREQ. OF OCCURRENCE 


CELL SIZE 

300. 0P 





READINGS: 

34 

34 

34 

34 

34 

MAXINUri: 

18.00N 

20.O0N 

i4.eeN 

10.OON 

8.0O0N 

MEAN: 

10.53N 

12.88N 

10.41N 

7.412N 

5.059N 

MINIMUM: 

8.00ON 

8.000N 

Q • OOTfl 

4.000H 

2.000N 

STD. DEV. : 

2.620H 

2.567N 

2.076N 

1.1S8N 

1.722N 



ClMPiiNENTS DEPARTMENT 


TEMP 


10 00N 
9 O00N 
0 O00N 


e 000 


-55C 


TA81 AT UCC-10.00 
-20C 25C 


05C 


20 SEP 78 
125C 


4.000N n 


3 000N - 

2 000H - 


1 000H H 


=H 




DATA EDITED 20 

# OF CELLS 100 
CELL SIZE 100. 0P 


~r~ 

20 




r r~ 

20 20 
FREQ. OF OCCURRENCE 


— T“ 
20 


READINGS 

34 

34 

34 

34 

33 

MAXIMUM 

6.000N 

6.000N 

6 000N 

6.000H 

6 000t^ 

MEAN 

4 . 059N 

4 059N 

4.039N 

4.118N 

4. 121M 

MINIMUM 

4 000N 

4.OO0N 

4 000H 

4.0O0H 

4 . 000t < 

STD DEU 

343 . 0P 

343 . 0P 

343 . 0P 

477 . 7P 

484 . 8F' 




COMPONENTS DEPARTMENT 


TEMP 

300. 0N 
270. 0N 


240. 0N n 
210. ON t 
180. ON < 
ISO. ON 
120. 0N - 
9O.0ON - 


6e.00N H 

I 

30.OON -j 

I 

0.000 -r 

DATA EDITED 2 

t OF CELLS 100 
CELL SIZE 3.000N 


-33C 


TAS2 AT UCC-4.5U 


20 SEP 78 



4 6 


4 6 2 4 6 2 4 

FREO. a- OCCURRENCE 


READINGS: 

MAXIMUM: 

MEAN- 

MINIMUM: 

STD . DEU . : 


33 

284. ON 
126. 2N 
84.00H 
37.82N 


34 

278. ON 
130. 2N 
88.00N 
40.21N 


34 

242. ON 
128. 2N 
96.0eN 
32.87N 


34 

226. ON 
128. 4N 
98.00N 
28.12N 


34 

234. ON 
134. IN 
104. ON 
26.53N 


beproducibility of the 
original page is P0C)R 







COMPONENTS DEPARTMENT 


TEMP -> 

ae.eeN 

72 00N 

64.eeH 

56.eeN 


-35C 


TA82 AT UCC-ie.0U 
-20C 25C 


20 SEP 78 


48.eeN 


46.eeN 


32.00N 

24.eeN 


i6.eeN 


s.eeeN 

e.eee 


f OF CELLS lee 
CELL SIZE 800. 0P 



la 9 le 9 10 

FREQ. OF OCCURRENCE 


READINGS' 
MAXinun* 
MEAN: 
MINIMUM- 
STD . DEU . : 


se.eeN 

39.12N 

32.00N 

6.134N 


34 

62.eON 

42.82N 

34.00N 

9.931N 


34 

64.0ON 

47.94N 

40.00N 

9.799N 


34 

68.00N 

93.76N 

44.0ON 

6.046N 


34 

72.0OH 

60.88H 

50.00N 

6.153N 





COMPONENTS OEPW^TMENT 


20 SEP 78 


-3 eeoN 
-6.eeeN 
-s.eeeN 
-i2.eeN 
-15.00H 
-18.00N 


-21.00N 


-24 eeN 

-27.00N 


-30.00H -• 

t OF CELLS lee 
CELL SIZE 300. 0P 



le 10 10 

FREQ. OF OCCURRENCE 


-10.O0K 

-13.47N 

-20.00N 

2.711N 


34 

'10.0ON 

'13.S9N 

'20.00N 

2.641N 


34 

-10.OON 

-14.24N 

-22.00H 

2.775N 


34 

-10.00N 

-14.53N 

-22.00N 

2.669N 


34 

•lO.0eH 
■15.41N 
-24.00N 
3. 135N 


REPRODUCIBILITY OF THB 
ORIGINAL PAGE IS POOR 


COMPONENTS DEPPRTMENT 


TPH AT UCC-10.00 


85C 


20 SEP 78 
125C 


TEMP 

0 A£ka 


-4 oeoH 
'6.00eN 
-8 ee0H 
-le 00H 
-12.00N 
-14.00N 
-16.00N 
-18.00N 
-20.0eN 


-55C 


-20C 


29C 


DATA EDITED 
t OF CELLS 100 
CELL SIZE 200. 0P 


10 ^ 


1 1 — T T" 

10 20 10 20 10 20 
FREQ. OF OCCURRENCE 


n r~ 

10 20 


READINGS: 

34 

34 

34 

34 

33 

MAXIMUM: 

-2.000N 

>2.000H 

-2.000N 

-2.000N 

-2 000N 

MEAN 

“2.353N 

-2.647N 

-3.471N 

-3 . 706N 

-4 909N 

MINIMUM 

-4 . 000N 

•4 . 000N 

-6.000N 

-8 . 000N 

-10.00M 

STD DEU . . 

773 . 9P 

949 . 7P 

1 .237N 

1 . 488N 

1 877H 




COMPONENTS OEPPRTMENT 


TEMP 

136. 6N 
117. 0N 
104. 8N 
91.86N 
78.66N 


-33C 


TWP 6T UCC-4.5U 
— 2WC Z9C 


20 SEP 78 


65.00N ^ 


S2.68N 


26 .e 6 N H 

5 

13.O0N H 


e.eoe 







• OF CELLS 160 
CELL SIZE l.SSeH 


FREQ. OF OCCURRENCE 


READINGS* 
MAXIMUM* 
MEAN* 
MINIMUM* 
STO.DEU. * 


34 

120. 0N 
76.88N 
5O.00H 
14.73N 


112^ 

73.00N 

11.64N 


34 

lee.ON 

70.71N 

94.00N 

9.571N 


34 

110. 0N 
00.47N 
62.O0N 
10.27N 


34 

114. 0N 
85.12N 
64.00N 
10.71N 









COMPONENTS DEPARTMENT 


TUP AT xc«ie.eu 



TEMP -> -33C -20C 25C 85C 125C 


ee.eeH 

94 00N 
48.eeN 
42.eeN 
36.eeN 
30.eeN 
24.eeN 
iB.aeN 
i2.eeN 
6.8eeN 

e.eee 

DATA EDITED 
• or CEI LS 
CELL SIZE 



190 FREQ. OF OCCURRENCE 

600 . ep 


READINGS: 

MAXIMUM: 

MEAN: 

MINIMUM: 

STD.DEU. « 


34 

44.00N 

2.785N 


34 

90.00N 

40.76N 

34.0ON 

3.482N 


ppRODUCiBn.rrY of the 
Sal page is poor 



COnPONENTS DEPARTMENT 


TEMP 

%JkLA 

CT1 

461 0H 
42Z.0N 
383. 0N 
344. 0H 
305 0N 
266. 0N 
227. 0N 
188. 0N 
149. 0N 

iie.eN 

DATA EDITED 
• OF CELLS 
CELL SIZE 

READINGS 

MAXIMUM 

MEAN 

MINIM»JM: 

STD DEU •• 


- 55C 



T 1 r 

2 4 6 


108 

3.900N 

33 

484. 0N 
184. 4N 
114. 0N 
81 89N 




TCSSl AT UCC-4.5U 

-20C 25C 85C 125C 



246 246 246 2^ 


FREQ. OF OCCURRENCE 


33 33 32 33 

402. 0N 432. OH 232. 0N 246. 0N 

179. 6N 184. 6N 171. 0N 179 9N 

122. OH 128. 0N 132. OH 140. ON 

62.47N 63.77N 23.65N 24 90n 




tMTA EDITED 
• OF CELLS lee 
CELL SIZE 1.700N 

READINGS* 

MAXinun: 2 : 

MEAN 1 

niNinun> 9 

STD.DEU.* 2 



CJMPONENTS DEPARTMENT 


TCSSl 

-20C 


85C 


20 SEP 73 
125C 


^EMP 


- 55C 


AT 


UCC-10.0U 

29C 


120. 0H 
112 0N 
104. 0N 
96.00N 

ee.een 

80 00N 
72. 00N 
64.00H 
56 O0N 
48 90N 
40.00N 

DATA EDITED 5 10 9 10 5 10 5 10 5 lO 

» OF CELLS 100 FREQ. OF OCCURRENCE 

CELL SIZE 800. 0P 


-I r 


T r 


1 r 


T r 


T r 


READINGS: 

34 

34 

33 

34 

33 

MAXIMUM: 

76.0OH 

78.00N 

84.O0H 

94.00N 

102. 0N 

MEAN 

59.41N 

63 39H 

68.91N 

75.12N 

82.06N 

MINIMUM: 

90.00N 

54 00N 

58.0ON 

62.00N 

68 O0M 

STD DEU . : 

5 732N 

5 . 757N 

6.406N 

7.694N 

S 551N 




TC8S2 AT MCCM.SU 
-2ec 29C 


ne.0N 

DATA EDITED 
t OF CELLS 
CELL SIZE 

READINGS* 

riAxinun* 

NEAN: 
MINIMUM* 
STD.DEU. * 


upPRODUCIBILITY of thf 

Sal page is poor 


CO>IPOHENTS DEPARTMENT 


85C 


20 SEP 78 
125C 


TEMP 

270. 0H 
251 0N 
232. 0N 
213. 0N 
194. 0N 
175 0N 
1S6.0H 
137. 0N 
118. 0H 
99.eeN 

se.eeN 

DATA EDITED 
• OF CELLS 
CELL SIZE 

READINGS 

MAXIMUM: 

MEAN: 

MINIMUM: 

STD . DEU . : 


- 35C 



1 r— 

2 4 

lee 

1.900N 

33 

232. 0N 
136. 8N 
96.00H 
31.03N 


TCSS2 AT UCC-5.0U 
-20C 25C 



r* 1 1 r* 1 1 r* 1 r~ 

6 246 246 24 

FREQ. OF OCCURRENCE 


33 32 33 

222. 0N 214. 0H 194. 0N 

137. 6H 140. 9H 144. IN 

102. 0H 108. 0N 114. 0N 

29.22N 20.40N 17.36N 



r* 1 p- 

6 2 4 


33 

198. 0N 
152.3N 
122.0M 
17 53H 




COMPONENTS 06P#«TMENT XC8S2 AT UCC»10.0U 20 SEP 78 

TEMP - 35C - 20C 25C 85C 125C 



• OF CELLS lOe FKEQ. OF OCCURRENCE 

CELL SIZE 8eO.0P 


READINGS: 

34 

34 

34 

34 

33 

MAXIMUM: 

100. 0N 

102. ON 

100. ON 

92.80N 

100. ON 

MEAN: 

58.88H 

62.82N 

67. 53N 

73.00N 

79.45N 

MINIMUM: 

48 00N 

52.00H 

S6.00N 

DV . mn 

66.00N 

STD.DEU. : 

8.947N 

8.919N 

8.919N 

7.584N 

8.251N 


rOMPONENTS DEPWRIMENT 


TCSHl AT UCCM.Sy 


85C 


20 SEP 78 
12*5C 


rEMP - 


- 35C 20C 


25C 


80 00H 
73 DON 
8c-.0eN 
59 00H 
52 00N 
45 00N 
38.06H 

31 een 
24.00H 
17 00N 

le.eeH 

DATA EDITED 
# OF CELLS 
CELL SIZE 



100 FREQ. OF OCCURRENCE 

700 0P 


READINGS 

32 

33 

33 

33 

33 

MAXIMUM 

74.00N 

58.00H 

62.00H 

70.00N 

74 00H 

MEAN = 

44.31N 

38.30N 

41 .03N 

50.61N 

53 . 09N 

niHIMUM: 

32 00N 

28.00N 

32.00N 

38.00N 

38 0OM 

STD DEU 

7 485M 

5.981N 

7 536N 

7 . 357N 

7 502N 




COMPONENTS DEPARTMENT 


20 SEP 78 
125C 


TCSHl AT yCC»5.0U 
>20C 2SC 


esc 



le.eeN -i 


le.eeN 


DATA EDITED 
• OF CELLS 
CELL SIZE 

READINGS’ 
MAXIMUM’ 
MEAN’ 
MINIMUM’ 
STD.DEU ’ 


33 

se.eoN 

36.79N 

24.ee^< 

6.055N 


48. Sn 
33.ISN 

24 

4. 



r 1 r 

18 5 10 5 

FREQ. OF OCCURRENCE 


33 

62.00N 
49.19N 
32 00N 
6.084N 



33 

64.eeH 

47.45N 

34.0eN 

6.251H 


REPRODUCBILITY OF THE 
ORIGINAL PAGE IS POOR 


COMPONENTS DEPARTMENT 

TCSHl 

AT ucc-ie.eu 


20 SEP 71 

TEMP - 55C 

-20C 

25C 

85C 

125C 


46 60H 
36 00N 
32.80N 
28.06N 
24 eeN 
20 00N 
16. eeN 
i 2 .eeH 
8 eeeN 
4 eeeN 
e.eee 

D6T6 EDITED 
• OF CELLS 
CELL SIZE 



400. ep 


READINGS^ 

34 

34 

34 

34 


33 

MAXIMUn: 

24.00H 

26.00N 

3e.00N 

34.00N 

36 

.00N 

MEAhi 

20 94N 

21.53N 

23.24N 

27.59N 

28 

.91N 

fllMIlUJM 

12.00N 

10.00N 

14.00N 

14.00N 

14 

.00N 

STD DEU • 

2.044H 

2.513N 

3.482N 

3.611N 

3. 

745N 



le.eeH -* — 

DATA EDITED 
t OF CELLS lee 
CELL SIZE 700 0P 


COMPONENTS DEPARTMENT 


TCSH2 AT UCC-5.00 


85C 


20 SEP ?8 
125C 


TEMP - 


- 55C 


-20C 


70 00N 
64 een 
5e.00H 
3£.eeN 
46.e0N 
40 eON 
34.0ON 
28.eeN 
22 0OH 
16.00N 

i0.eeN 

DATA EDITED 
# OF CELLS 
CELL SIZE 



100 FREQ. OF OCCURRENCE 

600 0P 


READINGS = 

31 


31 

31 

33 

33 

MAXIMUM 

62.00N 

50 

. fJITri 

56.0eN 

66.00H 

68 00N 

MEAfL 

37.61N 

34 

26N 

37.42H 

47.45N 

49 . 94M 

MINIMUM: 

ze.eoN 

26 

. WTf 

28.00N 

34.00N 

3b O0N 

STD.DEU. : 

7 107N 

4 

187N 

5.870N 

6 . 369N 

6 . 275N 



COMPONENTS DEPARTMENT 


TEMP -> 


- 55C 


TC8H2 AT ocoie.eu 

■ zee 25 C 


89C 


20 SEP 78 
125C 



REPRODUCIBIUTY OF THE 
ORIGINAL PAGE IS POOR 



COMPONENTS OEPPRTMENT TDOPl AT UCC-4.5U 

rEMP -55C -20C 25C 89C 125C \ 

/ 



• OF CELLS 100 F9EQ. Of OCCURRENCE 

CELL SIZE 4.46eN 


READINGS: 

30 

32 

33 

32 

33 

MAXIMUM: 

366. 0N 

434. 0N 

414. 0N 

384. 0H 

408 

ON 

MEAN: 

246. 5N 

252. 3N 

252. 0N 

250. 8N 

266 

.2N 

MINIMUM: 

166 0N 

168. 0N 

176. 0N 

184. 0N 

198 

0N 

STD.DEU : 

49.94N 

60.18H 

55.15N 

46 . 37N 

45 . 72N 



TDOAl AT UCC-S.0U 
20C 29C 


iie.eN J — 

DATA EDITED 
• OF CELLS 100 
CELL SIZE 2.700N 

REA01NC;;S^ 

nAxirMi< 9 

MEAN: Z 

mNiMUM> i: 

STD.DEU.' a 



COMPONENTS DEPrtRTriENT 


TEMP - 


- 55C 


TDOAl AT gCC»10.0O 
-20C 25C 


esc 


20 SEP 70 
125C 



DATA EDITED 
• OF CELLS 100 
CELL SIZE 1 000N 


3 3 

FREQ. OF OCCURRENCE 


READINGS: 

34 

34 

34 

33 

33 

MAXIMUM 

104. 0H 

110.0N 

114 0N 

122. 0H 

134 .0H 

MEAN 

83 . 76N 

87.47N 

93.71N 

103. 6H 

114. IN 

MINIMIJM- 

70.00N 

74.00N 

82.00N 

90.00N 

98 00M 

STD DEU : 

7 182N 

8 . 096N 

8.879N 

9.741N 

10.33N 




COMPONENTS DEPARTMENT 

- 33C 


TEMP '> 

^.0N 

46? en 

430. ON 

395. 0N 

360. 0N 

325. 0N 

290. 0N 

255. 0N 

220 0N 

185. 0N 

150. 8N 

DATA EDITED 
• OF CELLS 
CELL SIZE 

READINGS^ 

MAXIMUM: 

MEAN: 

MINIMUM- 

STD.DEU. : 


TD0A2 AT UCCM.5U 
-28C 25C 


85C 


20 SEP 78 
125C 








o. 





BS 



=- 



a 



- a 




a 


S9 





SSM 

» 



i" 



C=* 


a 



s~ 

^ 1 ' 1' 'T' 

1 

1 r r 

^ "1 1 r 

F 

1 r r 

1 ^ 
1 , , p 


108 

3.5O0H 


6 2 4 6 2 

FREQ. OF OCCURRENCE 


364. 0N 
247. 4N 
162. 0N 
S1.68N 


32 

432. 0N 
252. 6N 
166. 0H 
61.53N 


33 

410. 0N 
251. 6H 
172. ON 
55.49N 


33 

380. ON 
248. IN 
188 ON 
45. SON 


33 

406. ON 
262 . 8N 
194. ON 
45 . 68M 


REPRODUCIBILITY OF THE 
ORIGINAL PAGE IS POOR 


A-37 


1 _■ 

I 1 


Mi 



COMPONENTS DEPARTMENT 


85C 


20 SEP 73 
125C 


T00A2 AT UCC-5.0U 


TEMP 


- 35C 


-zee 


29C 


400. 0H 
372 0N 
344. 0H 
316. 0H 
288 0N 


232. 0H 
204. 0N 
176 0H 
148. 0N 
120. 0H 



DATA EDITED 24 24 24 24 

t OF CELLS lee FREQ. OF OCCURRENCE 

CELL SIZE 2.880H 


READINGS’ 

33 

33 

33 

33 

33 

MAXIMUn: 

362. 0N 

338. 0H 

314. 0N 

304. ON 

324 . ON 

MEAN: 

209. 0H 

206. 7N 

209. 2N 

213. 3N 

227.614 

MINIMUM: 

134 0N 

142. 0H 

190 ON 

160. ON 

174 0^4 

STD.DEU. : 

52.87N 

46.94N 

39.27N 

33.99N 

33 . 38N 



COMPONENTS DEPARTMENT 


8SC 


20 SEP 78 
125C 


TD0A2 AT ucc-ie.eu 


TETP - > 


- 35C ~20C 25C 


148. 8H 
131 0N 
122. 0N 
113. 0N 
104. 0N 
99.eeN 
86.eeN 
77.00H 
68.eeN 



59.00N 4 


^.00N 

, 

■* r- 

— • , 

r- 

DATA EDITED 

3 

5 

9 

9 

• OF CELLS 
CELL SIZE 

100 

900. 0P 


FREQ. OF OCCURRENCE 

READINGS^ 

34 

34 

34 

33 

MAXIMUM* 

112. 0N 

114. 0N 

122. 0N 

120. 0N 

MEAN* 

83.35N 

86.24H 

92.76N 

101. 7N 

MINIMUM* 

66.00N 

72.00N 

80.00H 

esooH 

STD.DEU. * 

8.859N 

9.103N 

9.762N 

9.208N 



5 


33 

130. 0N 
111.9N 
96.00N 
10.02N 



COMPONENTS DEPJV^TMENT 


20 SEP 72 
125C 


TEMP 


TD0A3 AT OCC-4.50 
- 33C - 20C 25C 85C 


ee.eeH 
74 een 
68.eeH 
62.eeN 
96.eeH 
3o.eeH 
44.eeN 
38 eeN 
32 eeN 
26 eeN 
20. eeN 

• OF CELLS 

CELL SIZE 



5 

lee 

600. 0P 



READINGS: 

34 

34 

34 

34 

MAXIMUM: 

58.00N 

62. eeN 

66. eeN 

70. eeN 

MEAN 

44.53N 

47.53N 

51.47N 

54.76N 

MINIMUM: 

32.00N 

34. eeN 

38. eeN 

42.00N 

3TD.DEU. : 

5.996N 

6.11iN 

5.976N 

6 . 363N 


A-40 






5 


34 

74.00N 
58 4 IN 
4€.e0N 
6.434M 



COMPONENTS DEPARTMENT 


TD0A3 AT UCC-S.eu 
-20C 2SC 




• OF CELLS lee 
CELL SIZE see.ep 


T — T' • 1 

5 3 5 

FREQ. OF OCCURRENCE 


READINGS’ 

34 

34 

34 

34 

34 

MAXIMUM’ 

se.eoN 

sz.eoN 

se.eoN 

62. WN 

66.eeN 

MEAN’ 

38.53N 

41.59N 

45.41N 

48.71N 

52.18N 

MINIMUM’ 

3e.00H 

J2.99H 

34.eeN 

38.eeN 

4^.ee^4 

STD . DEU . ’ 

4.6eiN 

4.743.H 

3.153N 

5.255N 

5.579N 


REPRODUCIBILITY OF THE 
QRIGINAL PAGE IS POOR 


A-41 



COMPONENTS DEPARTMENT 


89C 


20 SEP 78 
125C 


TDOA3 AT UCC-10.0U 


TEMP - 


- 55C 


- 20C 



DATA EDITED 10 10 1® 1® 1® 

• OF CELLS 100 FREQ. OF OCCURRENCE 

CELL SIZE 300 0P 


READINGS 

34 

34 

34 

34 

33 

MAXIMUM: 

zs.eoH 

28.00N 

30.08H 

34.00H 

36 00H 

MEAN 

22. 18N 

23.94N 

26.O0H 

28.76H 

30 97H 

MINIMUM: 

20.00N 

20.00N 

22.00N 

26.00N 

26 . 00N 

STD DEU . : 

1 .585N 

1.740N 

2.146N 

1 .971N 

2 . 456M 




TDOHl 

-20C 


COMPONENTS DEPARTMENT 

TEMP - > ~ 55C 

186 . 6 H 

172 BN 

164. 0N 

1S6.0N 

148. 0N 

140. 0N 

132. 0N 

124. 0N 

116. 0N 

108. 8N 

lee.eN 



OfIPONENTS OEPftRTflENT 


EMP - 


- 55C 


TDOHl AT UCC-5.0U 
- 20C 25C 


89C 


20 SEP 
123C 



DATA EDITED - 

i OF CELLS lee 
CELL SIZE 8ee.0P 


4 6 2 4 6 2 4 

FREQ. OF OCCURRENCE 


READINGS: 

33 

33 

33 

33 

33 

MAXimjM: 

118. ON 

124. ON 

132. 0N 

136. 0N 

140. 0H 

MEAN: 

102. 4H 

108. IN 

119. 2N 

119. 0H 

122. 3N 

MINIMUM: 

82 00N 

86.0eN 

92.00N 

94.eeN 

98 . 00^4 

STD DEU . 

9 562N 

9.759N 

10.37N 

10.91N 

10 32N 


COMPONENTS DEPARTMENT 


20 SEP 78 
125C 


TDOHl AT UCC-10.0U 


TEMP - > - 55C -20C 25C 85C 


ee.een 

55 00N 
so.oeN 
4S.eeN 
48.eeN 


30.eeN 
25.00N 
20 eeN 
15.00N 

10. eeN 

DATA EDITED 
• OF CELLS 
CELL SIZE 



5 5 5 5 5 

lee FREQ. OF OCCURRENCE 

see.ep 


READINGS^ 

34 

34 

34 

33 

33 

MAXinUM: 

38.e0H 

38.00N 

42.00N 

46.00N 

se.een 

MEAN: 

27.94N 

29.88N 

32.35N 

36.55N 

39.52N 

MINIMUM: 

12.00N 

14.00N 

18.00N 

24.00N 

24 een 

STD . DEU . : 

6.198N 

5.948H 

6.179N 

6.291N 

6.838N 


REPRODUCQIT.ITY fF THt: 
©RIGINAL PAGE iS POO^ 


A-45 





223. 0N 


204. 0N 


isrs.eN 


166. 8H 


147. 0N 


128 0N 
109 0N 


90.60N J 

DATA EDITED 
# OF CELLS lee 
CELL SIZE i .seeN 





5 5 

FREQ. OF OCCURRENCE 


READINGS' 
MAXIMUM: 
MEAN: 
MINIMUM: 
STD . DEU . : 


32 

262. 0N 
137. 4N 
108. 0N 
26 . 00N 


33 

248. 0N 
141. 3N 
114. 0N 
22 . 73N 


33 

232. 0N 
147. 9N 
120. 0N 
20.54N 


33 

164. 0N 
146. 7N 
124. 0N 
10.64H 


33 

166 0N 
149 2M 
128 ON 
9 863N 


A-46 





COMPONENTS DEPARTMENT 


TEMP - 


- 35C 


T00H2 AT OCC-9.0U 
-20C 29C 


89C 


20 SEP 78 
125C 


230. 0H 
214 0N 
198. 0N 
182. ON 
166. 0N 
150. 0N 
134. 0N 
118. ON 
102. 0N 
86.eeN 

TB.eeN 

DATA EDITED 
• OF CELLS 100 
CELL SIZE i.6eeN 


u 



1 1 r r 

2 4 6 2 

OF OCCURRENCE 


READINGS’ 

33 

33 

33 

33 

33 

MAXIMUn: 

224. 0N 

212. 0N 

204. 0N 

134. 0N 

136. 0H 

MEAN’ 

106. 3H 

U0.3N 


116. 9N 

119. 4N 

NININUN’ 

82.00N 

86.00N 

92.0ON 

94.O0N 

98.eeN 

STD.DEU. : 

24 . UN 

21.37H 

20.08N 

1O.03N 

9.676N 



COMPONENTS DEPARTMENT 


TEMP 


- 53C 


TD0H2 AT UCC»ie.0U 
- 20C 25C 


i^e.eN 


108. 0N 


96.0ON 


84.eeH 


72.eeH 


ee.eoH 


48.eeN 


36.e0N 


24 eOH 


12.0ON 


e.eee -• 

DATA EDITED 
• OF CELLS lee 
CELL SIZE 1.20eH 



10 9 le 9 

FREQ. OF OCCURRENCE 


READINGS 
MAXIMUM: 
MEAN: 
MINIMUM: 
STD OEU . 


34 

112. 0N 
31.06N 
12.eeN 
19.60N 


34 

104. ON 
32.93H 
U.eON 
14.06H 


34 

92.O0H 

39.12N 

20.00N 

12.31N 


34 

4€.eeN 

36.41N 

22.eON 

6.747N 


33 

se.eoN 
39 . 64N 
24 OON 
6 . 955N 



COMPONENTS DEPARTMENT 


20 SEP 78 
IZX 


TD0H3 AT UCC-4.5U 


— 33C -20C 23C 05C 



rcPT 4S§ ao ^ OCCURRENCE 

CELL SIZE 380. 0P 


READINGS* 

33 

34 

34 

34 

34 

MAXIMUM* 

142. 0H 

142. 8N 

146. 0N 

146. 0N 

146. 0H 

MEAN * 

134. 9N 

136. 2N 

138. 6N 

139. 2N 

139. 6N 

MINIMUM * 

126 0H 

126 ON 

130. 0N 

130. 0N 

132. 0M 

STD . DEU . * 

4.332N 

4.401N 

4.232N 

4.008H 

3. 41 IN 


REPRODUCIBILITY OF THE 
ORIGINAL PAGE IS P(X)R 




COMPONENTS DEPPRTflEHT j00H3 UCC-5.0U 20 SEP 7Q 

TEMP -/ -35C -20C 23C 85C 125C 



• OF CELLS 100 FREQ. OF OCCURRENCE 

CELL SIZE 300. 0P 


REPOINGS^ 

34 

34 

34 

34 

34 

MAXIMUM 

118. 0N 

120. 0N 

122. 0H 

124. 0N 

124. 0N 

MEAN^ 

113. IN 

114. 3N 

116. 6N 

117. 9N 

118 8N 

MINIMUM- 

106. 0H 

108. 0N 

108. OH 

lie.OH 

114.0N 

STD.DEU. ^ 

3.593N 

3.601N 

3.810N 

3.48SN 

3.001H 



COMPONENTS DEPARTMENT 
TEMP - > 


T00H3 AT ucoie.eu 


20 SEP 78 


47 00N 
44.00N 
4i.eeN 
38.eeN 
35.eeN 
32.00N 
29.00N 
26.eeH 
23.eeN 
2e.00N 



DATA EDITED 
ft OF CELLS lee 
CELL SIZE 300. 0P 


10 


REA0IN(;S> 
MAXIMUM* 
MEAN* 
MINIMUM* 
STD.DE»J. * 


34 

34.0ON 
28.29N 
24 00N 
1.851N 


10 


34 

36.O0N 

29.71N 

28.0ON 

2.419N 


10 10 
FREQ. OF OCCURRENCE 


34 

38.0ON 

31.53N 

28.00N 

2.831N 


34 

40.OON 

33.94N 

28.00N 

2.9T3N 


10 


33 

44.00H 

3b.58N 

3e.00H 

3.113N 


A-51 



:0f1Fi3NENTS OEPARTMen TPOH yCC«4.5U 20 SEP 78 


FEMP - ' -55C -20C 25C 83C 125C 



• OF CELLS lee FREQ. OF OCCURRENCE 

CELL SIZE 380. 0P 


READINGS 

32 

33 

34 

34 

34 

MAXIMUM: 

148. ON 

142. 0N 

144. 0H 

144. ON 

148.0N 

MEAN 

131 9N 

132. 8H 

133. 2N 

136. 5N 

138. 8N 

MINIMUM 

122. 0N 

122 ON 

124. ON 

126. 9N 

130. 0N 

STD.DEU. : 

5.896N 

5.366N 

5.534N 

3.051N 

5. 119H 




COMPONENTS DEPW^TMENT 

-53C 


TEMP -> 

130. 6N 

126. 0H 

122. 0N 

118. 0N 

114. BN 

iie.eN 

106. BN 

102. BN 

Se.BBN 

94.BBN 

Se.BBN 


TPOH AT OCC-5.00 
-20C 29C 


89C 


20 SEP 78 
125C 






' 

' * " 

r — 




: 


■ ♦ 



^ ^ 




■■ ■ ■ * 





. ! 

9 




• OF CELLS 100 
CELL SIZE 400. 0P 


READ1N(;S> 
MAXIMUM' 
MEAN' 
MINIMUM- 
STD.DEU. : 


34 

114. 0N 
108. 7N 
102 0H 
3.690H 


FPEQ. OF OCCURRENCE 


34 

116. 0N 
109. 7N 
100 0N 
4.033N 


34 

118. 0N 
111.9H 
104. 0H 
3.780H 


34 

120. 0N 
113. 4N 
106. 0N 
3.936H 


34 

124. 0N 
115. 3N 
108. ON 
4 . 060N 


REPRODUdBILirY OF THfi 
ORIGINAL PAGE IS POOR 


A-53 



COMPONENTS DEPARTMENT 

-53C 


TEMP - » 

KA t 


47 00N A 


4i.0eN 
38.eeN A 
35.eeN 
32.eeN 
29.eeN H 
26.eeN 
23 00N A 


2e.00N 


“T~ 

DATA EDITED 10 

t OF CELLS lee 
CELL SIZE 300. 6P 


IPDH AT UCC«10.»> 
-20C 2SC 


89C 


20 SEP 78 
125C 


H* 


T 1 r- 

10 10 10 
FREQ. OF OCCURRENCE 


~y~ 

10 


READINGS: 

34 

34 

34 

33 

33 

MAXIMUM 

36.O0N 

38.0ON 

40.OON 

42.00N 

46.00N 

MEAN: 

29.12N 

30.29N 

32.18N 

34.55N 

36.91N 

MINIMUM 

24.00N 

24.00N 

28.00N 

30.00N 

3e.O0N 

STD DEU . : 

2.320N 

2.366N 

2.928N 

3.474N 

3 . 358N 




COrf»OKENTS OEPARTHENT 


TEMP 


— 53C 


TRC AT UCC-4.5U 
-20C 29C 


89C 


20 SEP 78 
125C 



CELL SIZE 2.7eeN 


READINGS 

MAXIMUM: 

MEAN: 

MINIMUM: 

STD.DEU. 


34 

446. 0H 
290. 4N 
184. 0N 
63.10H 


34 

400. 0H 
297. 6H 
192 0N 
92.28H 


34 

392. OH 
269. 6H 
200 0N 
47.66H 


34 

400. 0H 

279. 3N 
208. 0N 
44.39N 


34 

432. 0N 
283 8N 
216. 0N 
44. 14M 


RiyRODUCffilLITY OF raE 
ORIGINAL PAGE IS POOR 


A-55 


COMPONENTS DEPARTMENT 


TRC AT OCC-5.00 


89C 


20 SEP 78 
125C 


TEMP - • 


- 55C -20C 


29C 



246 246 246 246 24 

# OF CELLS 100 FREQ. OF OCCURRENCE 

CELL SIZE 2.0eOH 


READINGS: 


34 

34 

34 

34 

34 

MAXIMUM: 

328 

.0N 

312. 0N 

312. ON 

320. 0N 

236. m 

MEAN: 

204 

.7N 

212. 7N 

225. 6N 

235. 8N 

245 . 4N 

MINIMUM- 

144 

.0N 

168. 0N 

176. 0N 

184. 0N 

192. 0N 

STD.DEU : 

40. 

13N 

33.14N 

32.29H 

30.84N 

30 49N 


COMPONENTS DEPARTMENT 


TEMP 


-53C 


TRC AT UCO10.0U 
-20C 29C 


170. 0N 


161. 0N 
lS^.eN 
143. 0N 
134. 0N 
12S.0N 
116. 8N 


107. 6N 


9e.80N 

89.00N 


88.eeH 

DATA EDITED 
t OF CELLS lee 
CELL SIZE see.ep 



10 10 10 
FREQ. OF OCCURRENCE 


READINGS* 
MAXIMUM: 
MEAN: 
MINIMUM: 
STD.DEU. : 


34 

136. 0N 
109. 9N 
88.00N 
9.661N 


34 

144. 0N 
109. 2N 
88.00N 
11.29N 


34 

128. ON 
116. 9N 
96.00N 
9.279N 


34 

168. ON 
124. 2N 
104. ON 
10.69N 


33 

152. ON 
129. 2H 
112. ON 
8.748N 






COMPONENTS DEPARTMENT 


TEMP -> 

320. en 

301. 0N 

282. 0N 

263. 0N 


- 53C 


TWC AT UCO5.0U 
-20C 25C 


20 SEP 78 


244. 6N 


225. 0N 


206. 0N 
107. 0N 
168. ON 
149. ON 


130. ON 


• OF CELLS 100 
CEL L SIZE 1.900N 



READINGS^ 

MAXIMUn^ 

MEAN: 

HINinUH: 

STD.DEU. 


34 

280. ON 
189. 9N 
136. ON 
34.69N 


FREQ. OF OCCURRENCE 


34 

304. ON 
192. 9N 
144. ON 
32.42N 


34 

280. ON 
199. IN 
144. ON 
32.82N 


34 

2S6.0N 
202. IN 
160. ON 
21.06N 


34 

264. ON 
211. 8N 
176. ON 
21 .05N 


BEPRODUCBILm 0^ 

ORlGlNAl. PAGE 18 POOR 



s?s 



COMPONENTS DEPARTMENT 


IIL AT TA-123C 


21 SEP 78 


e eee 

-120. 0N 
-240. 0N 
-360. 6N 
-480. 0N 
-600. 0N 
-720. 0N 
-840. 0N 
-960. ON 
-1.080U 
-1.20OU 



DATA EDITED 10 20 

• OF CELLS lee 
CELL SIZE 12.00N 


30 40 90 60 

FREQ. OF OCCURRENCE 


70 


80 


READINGS: 
MAXIMUM- 
MEAN: 
MINIMUM: 
STD.DEU : 


543 

-77.80N 
-164. 4N 
-I . 187U 
96.85N 





COMPONENTS DEPARTMENT 

IIL AT TA-29C 

21 SEP 78 

0 000 -1 




-3.600N -^= 

3b=i 

-5.400N 
-7.200H 
-9.000N - 

-10.80N -» 

-12.60N 
-14.40N - 

-16.20N -3 

-18.00H J 

□ 8 TA EDITED 
• OF CELLS lee 
CELL SIZE 180. 0P 

READINGS » 

MAXIMUM^ 

HERN: 

MINIMUri: 

STD.OEU. t 



30 40 90 

FREQ. OF 0O:URRENCE 


542 

-900. 0P 
-2.237N 
-16.60N 
1.151N 


^RODUdBH.ITy OF Hl£ 
ORIGIN Al page is FoS* 




COMPONENTS OEPARiriEHT 


I IL P»T TA—20C 


21 SEP 78 


S00.0P 
?00 0P 
1G»0 0P 
-100. 0P 
-300. 0P 
-500 0P 
-700. 0P 
-900. 0P 
-1 100N 
-1 300N 
-1 .500N 



O0T0 EDITED 20 40 60 80 100 120 140 160 180 2O0 

t OF CELLS 100 FREQ. OF XCURRENCE 

CELL SIZE 20 00P 


PEPOINGS^ 
MAXIMUM- 
MEAN: 
MINIMUM 
STD DEU. : 


541 

-100. 0P 
-343. 6P 
-1 .500N 
134 9P 




ranPONENTS DEP#«TMENT 


IIL TA— 53C 


21 SEP 78 


lee.ep 


20 00P 


-60 00P 


-140. 0P 
-220. 0P 


-300. 0P 


-380. 0P 


-460. 0P 


-540. 0P 


-620. 0P -i 

-7W.9P - 1 - 

DOT0 EDITED 
t OF CELLS 108 
CELL SIZE 8.0 

READINGS: 

MAXIMUM: 

MEAN* 

MINIMUM: 

STD.DEU. : 



160 200 240 280 

FREQ. OF OCCURRENCE 


542 
0.000 
-90.78P 
-600. 0P 
57.90P 










COMPONENTS DEPARTMENT 


I IN AT TA-83C 


21 SEP 78 


lee.BN 


90 eON 


80.00N 


TO.eON 


ee.eoN 



4e.eeN 


sa.aoN 


20 0ON 


le.ooN 


o.ooe 


DATA EDITED 
t OF CEU.S 100 
CEI L SIZE 1.0 


9 10 


20 29 30 3S 

FREQ. OF OCCURRENCE 


49 5 


READINGS > 
MAXIMUM- 
MEAN- 
MINIMUM* 
STD.DEU. • 


943 

89.0ON 

27.86N 

12.50N 

10.79N 


REPRODUCIBILITY OF THE 
ORIGINAL PAGE IS POOH 


A-67 



COMPONENTS DEPARTriENT 


IIH 


AT 


TA-25C 


21 SEP 


10 O0N 
9 0OON 
8.O0GH 
r.eeeN 
6 eeoN 
5.000N 
4.eeeN 
3 eeoN 
2 eeoN 
1 eeeH 
e.eeo 

5 10 15 20 25 30 35 40 

# OF CELLS 100 FREQ. OF OCCURRENCE 

CELL SIZE 100. 0P 



READINGS 

MAXIMUM 

MEAfL- 

MINIMUM: 

STD.DEU 


544 

8. 100t< 
2. 125N 
300 0P 
767. 0P 


A-68 



COMPONENTS DEPARTMENT 


IIH AT TA--20C 


21 SEP 78 


2 seeN 
2.Z50N 


1 .750N 
1 ?eeN 
i.zsm 
i.oeen 
TM.ep 
see.ep 

250. 0P 

0.000 



# OF CELLS 100 FREQ. OF OCCURRENCE 

CELL SIZE 25.00P 


READINGS - 
MAXIMUM: 
MEAN: 
MINIMiJM: 

STD . DEU . : 


544 

2.000H 
333. 8P 
100. OP 
159. 6P 






OMPONENTS DEPARTMENT 


21 SEP 78 


BMP - 


- 55C 


i4.eeri 


12 ? 0 « 
11. sen 


le.Ten 


9 seen 


8 50en 


7.4een 


6. seen 


5 zeen 


4.ieen 


3. seen 





le 

le 

10 

le 

10 

t OF CELLS 

lee 



FREQ. OF OCCURRENCE 


CELL SI2E 

lie 

0U 





READINGS: 


136 

136 

136 

136 

136 

MAXIMijn 


12. sen 

ii.ien 

9.630n 

8.2een 

7 . 250M 

MEAN: 


8.243M 

7.526M 

6.69en 

5.783M 

5 . 192M 

MINIMUn: 


5.950M 

5.650M 

s.zeen 

4.650M 

4.250M 

STD . DEO : 


1.227M 

1 e4en 

862. 8U 

699 . 0U 

603 . 7U 


Rl^RODUCIBn.nY OF THF 
ORIGINAL PAGE IS PoOR 


A-71 




COMPONENTS DEPARTMENT 


I ONE 


21 SEP 78 


TEMP -> — 55C - 20C 25C 85C 125C 


30.00M 
2? 80M 
25 60M 

23.4en 
21 20M 
i9.0en 
16.88M 
14.6eM 
i2.40n 
10 20M 
a.eeeM 



# OF CELLS 100 FREQ. OF OCCURRENCE 

CELL SIZE 220. 0U 


READINGS 

136 

136 

136 

136 

136 

MAXIMUM = 

28 25M 

25.20M 

21.73M 

18.30M 

16 20M 

MEAN: 

19.95M 

17.92M 

15.62M 

13.28M 

11 .83M 

MINIMUM: 

16 10M 

14.63M 

12.65M 

10.60M 

9 . 350M 

STD.DEU • 

2.401M 

2.113M 

1 . 824M 

1 .533M 

1 . 357M 



COMPONENTS DEPARTMENT 
TEMP -55C 


IDPl 
- 20C 


25C 


21 SEP 78 
85C 125C 


e eee 

-500 0U 
-1 .000M 
-i.seen 
-a.eoen 
-2 500M 
-3.000M 
-3. seen 
-4.eoen 
-4.500M 

-s.eeen 

18 20 18 28 10 20 10 28 10 29 

t OF CELLS 100 FREQ. OF OCCURRENCE 

CELL SIZE 90.00U 



READINGS: 

MAXIMUM 

MEAN: 

MINIMUM- 

STD.DEU 


136 

136 

136 

136 

136 

-2.905M 

-2.480M 

-2.100M 

-1.775M 

-1.610M 

-3.513M 

-3 042M 

-2.573M 

-2.172M 

-1 .958M 

-4.440M 

-3.810M 

-3.215M 

-2.690M 

-2.405M 

387. 0U 

255 . 6U 

216. 2U 

188. lU 

159. 7U 


A-73 



COMPONENTS DEPPRTMENT IQP2 21 SEP 78 


TEMP -55C — 20C 25C 85C 125C 



CELL SIZE ee.eeu 


PEAOIHGS: 

136 

136 

136 

136 

136 

MAXIMUM: 

-6.080M 

-5.545M 

-4 . 480M 

-3.630M 

-3 . 005M 

MEAN: 

-7 . 744M 

-6.713M 

-5 . 684M 

-4.800M 

-4 . 305N 

MINIMUM: 

-9.400M 

-8.155M 

-6.915M 

-5 . 825M 

-5 220M 

STD. DEM : 

583. lU 

495. 6U 

434. 5U 

376. 5U 

355 



COMPONENTS DEPARTMENT mqli 21 SEP 78 




10 20 

10 20 

10 20 

10 20 

10 

t OF CEILS 
CELL SIZE 

100 

1.4e0M 

FREQ 

. OF OCCURRENCE 


READINGS' 

136 

136 

136 

136 

136 

MAXIMUM* 

125. 0M 

130. 0M 

140. OM 

160. 0M 

175. 0M 

MEAN * 

91 .29M 

98.90M 

111.4M 

129. 7M 

145. IM 

MINIMUM* 

60.00M 

65.00M 

75.00M 

90.00M 

100. 0M 

STD.DEU. * 

12.81M 

13.08M 

13.69M 

15.23M 

16.50M 


EEPRODUCIBILlTYOFraE 

ORIGINAL PAGE IS POOR 


A-75 












COMPONENTS DEPftRTMENT 
TEMP - > - 55C 


U0H2 

-20C 


9 900 

9 860 

9.820 

9.780 

9 740 

9.700 

9.660 

9 620 

9.580 

9 540 

9.500 

• OF CELLS 

CELL SIZE 



10 20 

100 

4.000M 


10 20 11 
FREQ. ( 


REPOINGS: 
MAXIMUM: 
MEAN- 
MINIMUM: 
STD DEU . : 


9.875 
9.842 
9 780 
15.21M 


9.855 
9.817 
9.745 
22 02M 17 


A-78 








20 10 20 
OCCURRENCE 


10 


> 

136 


J 

9.785 

9. 


9.738 

9. 

5 

9 620 

9. 

>M 

27 . 03M 

31 


136 

765 

705 

560 

.94M 







COMPONENTS DEPPRTMENT 


ILl 

-20C 


29C 


89C 


21 SEP 78 
125C 


TEMP 


-55C 



DPTP EDITED 

10 

10 

10 

10 

10 

• OF CELLS 

lee 


FREQ. OF OCCURRENCE 


CELL SIZE 

4 .eeeu 





REPOINGS: 

33 

33 

33 

33 

33 

MAXIMUM' 

-5.000U 

-5.000U 

-5.000U 

-20.eeu 

-80.00U 

MEAN' 

“23.48U 

-23.94U 

-25.61U 

-46 36U 

-134. 2U 

MINIMUM' 

-215. 0U 

-205. 0U 

-200. OU 

-220. 0U 

-330 0U 

STD. DEM. ' 

45.59U 

43.24U 

42.07U 

42.41U 

58.00U 




:OMPONENTS OEP^«TMENT 


IL2 

-20C 


25C 


85C 


21 SEP 78 
125C 



-460. 0U 

EDITED 
ft OF CELLS 
CELL SIZE 

READINGS: 

NAiXIMUM: 


33 

s.eeeu 

26.82U 
210. 0U 
48.22U 



COMPONENTS DEPPRTMENT 


21 SEP 78 


TEMP -> 

20.eeu 

-10 00U 
-4O.00U 
-70.0eu 
-100. eu 


-55C 


-130. 0U 
-160. 0U 



-250. 0U 

-280. 0U 

DATA EDITED 
• OF CELLS 
CELL SIZE 

READINGS* 
MAXIMUM^ 
MEAN* 
MINIMIJM- 
STD.DEU. ^ 


100 

3.000U 


10 10 10 
FREQ. OF OCCURRENCE 


33 

-5.000U 
-25.30U 
-230. 0U 
42.50U 


33 

-9.000U 

-?7.27U 

-;^00.0U 

39.01U 


33 

-5.O00U 
-31.21U 
-175. 0U 
37.04U 


33 

-20.00U 
-52.12U 
-170. 0U 
35.44U 


33 

•80.000 
-137. 0U 
-270. 0U 
49.16U 




A-81 


COMPONENTS DEPARTMENT IL 4 2t SEP 78 


TEMP -> -’53C - 20 c 25C 85C 125C 



• OF CELLS 100 FREU. OF OCCURRENCE 

CELL SIZE 3.000U 


READINGS^ 

33 

33 

33 

33 

33 

MAXIMUM 

-5.000U 

-5.000U 

-3.000U 

-15.00U 

-65 00U 

MEAN: 

-25.91U 

-26.97U 

-30.15U 

-48 . 18U 

-119. 4U 

MINIMUM- 

-230 . 0U 

-200. 0U 

-175. 0U 

-165. 0U 

-250 . 0U 

STD . DEU . 

42 08U 

37.62U 

35.83U 

34 73U 

45 . 05U 



CCM1P0NENTS DEPARTMENT 


1021 AT TA— 53C 


21 SEP 78 


le.eeH 
15 90N 
13 88H 

n . 70 N 

9. seen 
7. seen 

5.480N 

3.380N 

1 20eH 

-900. 0P 

-3.000N 

• OF CELLS 
CELL SIZE 



1234567891 
lee FREQ. OF OCCURRENCE 

218. 0P 


READINGS* 
MAXIMUM* 
MEAN* 
MINIMUM* 
STD.DEU. * 


136 

16.60H 
2.386f4 
-2 . 200H 
3. 120M 




OMPONENTS DEPARTMENT 


10Z2 


22 00H 
19 50N M 
17 00N 
14. sen -j 
12 aON •] 


9 50*3N 
7.00eN 
4 seeN 
2 eeeN 

— AO 

-3.000N 



• OF CELLS 100 
CELL SIZE 250. 0P 

READINGS’ 

MAXIMUn 

MEAN’ 

MINIMUM’ 

STD.DEU • 









136 

20 20N 
2 . 09SN 
-1 .900N 
2 . 903N 





COMPONENTS DEPARTMENT 


I0Z3 AT TA^55C 


21 SEP 78 


26 00H 
23 10N 
2O.20H 
17.30N 
14.46N 
11 ^ 
8.6eeN 
5. Teen 
2 800N 
-100. 0P 
-3.008N 

• OF CELLS 

CELL SIZE 



1 2 3 4 3 6 7 8 

lee FREQ. OF OCCURRENCE 

290. 0P 


READINGS: 
MAXIMUM: 
MEAN: 
MINIMUM: 
STD.DEU. : 


136 

24.60N 
2 040N 
-2 . 000N 
3.067M 


IKEPRODUCIBlLnY OF THK 
dniGINAL PAGE IS POOR 


A-85 






COMPONENTS OEPARTMEHT 


I0Z5 AT TA—55C 


21 SEP 7S 


2e een 

17 70N 
l5.4eH 
13.10N 
ie.88N 
8.5eeN 
6.2eeN 
3.9eeN 
1 6eeN 
-700. 0P 
o . 



1 2 3 4 9 6 7 

» OF CELLS 100 FREQ. OF OCCURRENCE 

CELL SIZE 230. 0P 


READINGS^ 
MAXIMUM- 
MEAN: 
MINIMUM: 
STD . DEU : 


136 

18.00H 
2 . 047N 
-2 . 000N 
3 . 009t^ 






COMPONENTS DEPARTMENT 


I0Z7 


26 een <■ 

17 70N 
15.40N - 

13.ieN - 
16.88N - 


8. seen 
6.2eeN 
3.96eH 
1 680N 
-700. 0P 
-3.000N 



1 2 3 

• OF CELLS 100 
CELL SIZE 230. 0P 


READINGS: 
MAXIMUM: 
MEAN: 
MINIMUM: 
STD . OEU . : 


KEPRODUCffilT.ITY OF THE 

original page is poor 



8 


9 


10 


4 

FREQ. 


A-89 


T 1 r- 

5 6 7 

OF OCCURRENCE 


136 

18. SON 
2.017H 
-2.200N 
2.91 IN 








COMPONENTS DEPW^TMENT 


lOZl AT TA— 20C 


21 SEP 78 


27.eeN 
24 10H 
21.20N 
18.30N 
1S.46N 
12.?0N 
9.6eeN 
6.78eN 
3.80eN 
see.ep 
-2.eeeN 



• OF CELLS lee 
CELL SIZE 290. 0P 

READINGS* 

MAXIMUM* 

MEAN* 

MINIMUM* 

STD.DEU. * 


2 3 4 9 6 7 8 

FREQ. OF OCCURRENCE 


136 

25.10N 
5. 107N 
-800 0P 
3 . 470H 






t 


COfIPONENTS DEPARTMENT 


I0Z3 AT TA— 20C 


28 eeN 
25 00N 


1S.80N 


i6.eeH 


13.00N 


10. eeN 


7.eeeN 
4 eeen 


i.eeeN 


-z.eeen 


• OF CELLS lee 
CELL SIZE 300. ep 

READINGS* 

MAXIMUM* 

MEAN* 

MINIMUM* 

STD . DEU . • 



3 4 S 6 

FREQ. OF OCCURRENCE 


136 

26 . 90^^ 
5.310N 
•300 0P 
4.296N 


^ItODUClBILITV OF 

original page K 


A-93 



COMPONENTS DEPARTMENT 


1024 AT TA»-20C 


21 SEP 78 


29 00N 

90N 

22.80N 

19.70N 

16.66N 

13 SON 

ie.40H 

7.300N 

4 2eeN 

1 . leeN 

-2.00eN 

• OF CELLS 
CELL SIZE 



T 1 1 1 1 1 1 r 


1 2 3 4 5 6 7 8 

100 FREQ. OF OCCURRENCE 

310. 0P 


READINGS 

MAXIMUM 

MEAN- 

MINIMUM: 

STD.DEU 


136 

27 00N 
4 . 826N 
-I .500N 
3 813N 




C'DMPONENTS DEPARTMENT 


I0Z6 AT TA»- 20C 


21 SEP 78 


33 00N 
29 50N 
ze.eeH 
22.5eH 
19.00N 
15 50N 
12.00N 

8. seen 

1 50eH 
-2 000N 



♦ OF CELLS 100 
CELL SIZE 350. 0P 

READINGS' 

MAXIMUM 

MEAN: 

MINIMUM 
STD DEU . 


4 6 8 10 12 14 

FREQ. OF OCCURRENCE 


136 

31 .0ON 
4 . 866N 
-1 .200N 
4 . 396H 




COMPONENTS DEPARTMENT 


1027 


35 eON 
31 38N 
2r.60N 
23. SON 
26.2et4 
16.50N 
12.80N 
9.ieeN 
5.4eeN 
i.TeeN 
-2.0OeH 



t OF CELLS 100 
CELL SIZE 370. 0P 


READINGS ‘ 
MAXIMUM* 
MEAN* 
MINIMUM 
STD.DEU : 



Op 










? 






FREQ. OF OCCURRENCE 


136 

33 40N 
4.857M 
“1 300N 
4 . 468N 


A-97 





OZl^X 






COMPONENTS OEP#«TMENT 


XOZl AT TA-2SC 


i^e.en 
126. 5N 
113. 0N 

99. sen 
86.eeN 
72.50N 
S9.eeN 
45.50N 



18 38N 

s.eeen 

DATA EDITED 


— T- 1 T ■' T- - 

2 3 4 5 

—I 1 1 

6 7 8 

— 1 1 — 

9 16 

• OF CELLS 

lee 

FREQ. OF 

OCCURRENCE 


CELL SIZE 

1.3S0N 


RE^INGS: 




132 

MAXIMUM: 




138. 0N 

MEAN: 




29.90N 

MINIMUM: 




7.400N 

STD . DEU . : 




20.42N 





11 12 


132 

135 0N 
29.37N 
7.700N 
20.21N 


i 



COMPONENTS DEP^^TMEMT 


1024 AT TA«25C 


21 SEP 78 


132 0N 
11? 2N 
106. 4H 
93.68H 
80.8eN 

68 een 

55.20N 

42.40H 

29 60H 

16.80H 

4.00eH 

t OF CELLS 
CELL SIZE 



2 4 6 8 le 12 14 

100 FREQ. OF OCCURRENCE 

1 280H 


READINGS 
MAXIMUM: 
MEAN: 
MINIMUM: 
STD.DEU : 


136 

130. ON 
28 . 86^4 
6 . 3O0N 
20 . 23N 


A-102 




COMPONENTS DEPARTMENT 


10Z9 AT TA-2SC 


21 SEP 7& 


13? 0N 
121. 7N 
110.4N 
97.10N 
83.88H 
70.50N 
57.20N 
43.90N 
30 68H 
17.30N 

4.eeeN 

DATA EDITED 
• OF CELLS 
CELL SIZE 




T 1 1 1 1 1 1 1 1 1 r 


1 23456789 10 11 1 

100 FREQ. OF OCCURRENCE 

1.330N 


READINGS: 
MAXIMUM: 
MEAN: 
MINIMUM: 
STD . DEU . : 


135. 5N 
29.82N 
6.100N 
21 01N 


A-103 




1DNENTS DEPARTMENT 


I0Z6 AT TA-25C 


21 SEP 78 


rite 0N 

117. 3N 

104. 6H 

91.d0H 

79.20H 

66.50N 

S3.88H 

41.18N 

28 40N 

15.70M 

i.eeoN 

F CELLS 

L SIZE 



1 

lee 

l .270N 


234567891 
FREQ. OF OCCURRENCE 


DINGS= 

IMUM^ 

H: 

IMUM = 

. DEU : 


136 

128. 5N 
29 IIN 
5 . 700N 
20 . 40M 


A-104 



COMPONENTS DEPARTMENT 


1027 PT TP-25C 


21 SEP 78 


136. 0H 
122. 7N 
109. 4N 
96.10N 


69.50N 




16.30N 


3.eeeN 


t OF CELLS lee 
CELL SIZE 1.330N 

READINGS ‘ 

MAXIMUM: 

MEAN- 

MINIMUM: 

STD . DEU . : 


4 5 6 7 

FREQ. OF OCCURRENCE 


136 

134 

29.ee^4 
5. SOON 
20.48N 


REfltOQUCBUmr •? THE 
ORIGINAL PAGE IS POOR 


A-105 






COMPONENTS DEPARTMENT 


I0Z8 RT TR-25C 


21 SEP 78 


137 0N 
123 6N 
110.2N 
96. sen 
83.46N 
70 00N 
S6.60N 
43.28N 
29 88H 
16.40N 

# OF CELLS 

CELL SIZE 



1 2 3 4 9 6 7 8 

lee FREQ. OF OCCURRENCE 

1.340N 


READINGS = 
MAXIMIJM: 
MEAN- 
MINIMUM^ 
STD. DEO. •• 


136 

135 5N 
28.91H 
5.6eeN 
20 . 55N 


A-106 




COMPONENTS DEPARTMENT 


lOZl AT TA-85C 


21 SEP 78 


1 600U 
1.4300 
1.260U 
1.090U 
920. 0N 
750. 0N 
S80.0N 
410. 0N 
240. 0N 
Te.eeN 

-100. OH 

DATA EDITED 
t OF CELLS 
CELL SIZE 



1 234567891 

100 FREQ. OF OCCURRENCE 

17.eeN 


READINGS- 

MAXIMUM: 

MEAN: 

MINIMUM: 

STD . DEU . : 


132 

1 . 455U 
256. 9N 
-48 . 20N 
240. IN 


A-107 






COMPONENTS DEPARTMENT 


10Z3 AT TA^C 


21 SEP 78 


i 60OU 
1 4ieu 


i.03eu 
840. 0N 




}MPONENTS DEPARTMENT 


1024 AT TA-85C 


21 SEP 78 



ELL SIZE 19.00N 


EAOIHGS: 
WXIMUM^ 
EAN = 
INIMUM: 
TD DEU. = 


136 

I . 465U 
244. 0N 
-79 . 30N 
245 . 3N 


A-110 





□riPONENTS DEPARTHENT 


10Z6 AT TA-83C 


21 SEP 78 


1 600U 
1 410U 

1 22eu 
1 .038U 
848 0H 
650. 0N 
468. 0N 
270. 0N 
80 00N 
“110 0N 
-300. 0N 



1 234967 89 10 111 

i OF CELLS 100 FREQ. OF OCCURRENCE 

CELL SIZE 19.00N 


READINGS 
MAXIMUM' 
MEAN: 
MINIMUM: 
5TD . UEU : 


136 

1 . 485U 
248 . 4M 
-78 . 0ON 
250. IN 


A-112 





1 .030U 
84e.0H 
650. 0H 
468. 0N 
2?e.0N 
80 eON 
-110. ON 
-300. ON 



1 2 3 4 9 

# OF CELLS 100 FREQ. 

CELL SIZE 19.00N 


READINGS 
MAXIMUM: 
MEAN 
MINIMUM: 
STD DEU 


A-114 








COMPONENTS DEPARTMENT 


1021 AT TA-125C 


21 SEP 78 


7 eeeu 
6 28eu 
5.4eeu 
4.686U 

3 eeeu 
3. eeeu 

2.268U 

i.4eeu 

6ee.8H 

>208. eN 

-i.eeeu 



DATA EDITED 1 2 3 4 9 6 7 8 9 10 11 12 1 

• OF CELLS lee FREQ. OF OCCURRENCE 

CELL SIZE se.eeN 


READINGS: 

MAXIMUM' 

MEAN' 

MINIMUM' 

STD . OEU . ' 


132 

6.325U 
972. 4N 
-761 .5N 
1 . 142U 


A-115 




CQfFOHENTS DEPARTMENT 


1022 AT TA-125C 


21 SEP 78 


7 000U 
6 200U 
s.4eeu 
4.68eU 
3 seeu 
3.eeeu 
2.200U 
1 .4eeu 
eee.en 

-200. 0N 

-1.000U 

# OF CELLS 
CELL SIZE 


-»= 



T 1 1 1 1 ! 1 1 1 1 r 


1 23496789 10 11 1 

100 FREQ. OF OCCURRENCE 

80 00N 


READINGS- 
MAXIMUM: 
MEAN: 
MINIMUM: 
STO.DEU. : 


136 

6.315U 
914. 0H 
-813. 5N 
1 166LI 


A-116 



:OHPONENTS OEPARTliENT 


1023 AT TA-125C 


21 SEP 78 


7 eeeu 

6 20OU 
5.4eeu 
4.6eeu 
3 eeeu 
3. eeeu 
z.aeeu 

1.486U 
6ee.0N 
-208. 0N 

- 1 .eeeu 

DATA EDITED 
• OF CELLS 
CELL SIZE 

READINGS > 
flAXIHUfI' 
nEAH> 
MINIMUM* 

STD . DEU ^ 



T 1 1 1 1 1 1 1 1 r I r 


1 2 3 4 9 6 7 8 9 le 11 12 ] 

lee FREQ. OF OCCURRENCE 

80 een 

132 

6 . 335U 
963. 2N 
-779. 0N 
1 . 148U 


REPRODUCIBILrrY OF THS 
ORIGINAL PAGE 16 POOR 


A-l 17 




DflPONENTS OEPW?Tf1ENT 


1024 AT TA-125C 


21 SEP ?8 


7 000U 
6 200U 
5.4eeu 
4.6eeu 
3 880U 
3.8eeu 
2 . 2 eeu 

i.4eeu 
600. 0H 
-200. 0N 

-1 eeeu 



► OF CELLS 100 
E;LL size 80.00N 

lEAOINGS^ 

lAXIMUM' 

lEAH: 

lINIflUM: 

^TD.DE'J. : 


4 6 6 10 12 1 
FREQ. OF OCCURRENCE 


136 

6.320U 
910. 2N 
-812.5N 
I . 169U 


A-118 



COMPONENTS DEPARTMENT 


1025 AT TA-125C 


21 SEP re 



• OF CELLS lee FREQ. OF OCCURRENCE 

CELL SIZE ea.een 

READINGS' 132 

MAXIMUM- 6.405U 

MEAN: 983. IN 

MINIMUM: -775. 0N 

STD.DEU.: 1.168U 



COMPONENTS DEPARTMENT 


1026 AT TA«125C 


21 SEP 78 


7 000U 
6 200IJ 
5.400U 
4.68eu 

3 aeeu 
3.eeeu 
2 . 2 eeu 

i.4eau 
606. 0N 
-200. 0N 
-I .000U 



2 

» OF CELLS 100 
CELL SIZE 80.00N 


4 6 8 10 

FREQ. OF OCCURRENCE 


12 ] 


READINGS: 
MAXIMUri 
MEAN- 
MINIMUM: 
STD.DEU : 


136 

6.430U 
925. 7N 
-797 . 0H 
1 . 185U 


A-120 



COMPONENTS DEPARTMENT 


I0Z7 AT TA-125C 


7 €peeu 
6.200U 
5.4eeu 
4.6eeu 
3.880U 
3.eeeu 
2.200U 
1.48eu 
6ee.0N 
-200. 0N 
-1 .000U 


t OF CELLS 100 
CELL SIZE 80.O0N 

READINGS: 

MAXIMUM: 

MEAN: 

MINIMUM: 

STD . DEU . : 



6 8 10 
FREQ. OF OCCURRENCE 


136 

6.395U 
926. 4N 
-782 0N 
1 . 174U 






COMPONENTS OEPPPTMENT 


I0Z8 AT TA-125C 


21 SEP ?3 


7 000LI 
6 200U 
5.400U 

4.6eeu 
3 seeu 
3.0eeu 
2 . 2 eeu 

i.4eeu 

eee.en 

-200 0N 
- 1.0000 



• OF CELLS lee FREQ. OF OCCURRENCE 

CELL SIZE 80.eeH 


READINGS ^ 
MAXIMUM s 
MEAN: 
MINIMUM 
STD.DEU : 


136 

6.375U 
918. 8N 
-804 0N 
1 . 180U 


A-122 


COMPONENTS DEPARTMENT jLDP 21 SEP 73 

TEMP 

360 eu 
321. 0U 

282. eu 

243. 0U 
284. eu 

i6s.eu 
126 . eu 
8?.eeu 
48.eeu 


9.8eeu 


-3e.eeu 

s le 9 le 5 le s le s 10 

t OF CELLS lee FREQ. OF OCCURRENCE 

CELL SIZE 3.9eeu 


READINGS > 

34 

34 

34 

34 


34 

MAXIMUM- 

160 . eu 

159. eu 

190. eu 

260 . eu 

350. 0U 

MEAN: 

-1.418U 

-11.79N 

-923. 9N 

11.32U 

55 

15U 

MINIMUM: 

-ze.eeu 

-zo.eeu 

- 2 e.eeu 

-le.eeu 

-5.000U 

STD . OEU . 

29.41U 

28.29U 

34.38U 

44.84U 

57 

.49U 



A-123 



OMPONENTS DEPARTMD4T 


UlCl 

-20C 


25C 


69C 


21 SEP 78 
125C 


EMP 


-55C 


4 500 
4 150 
3.880 
3.450 
3 lee 
2 750 
2.400 
2.050 
1 700 
1 350 
1.000 


3ATA EDITED 

40 

40 

40 

40 

40 

1 OF CELLS 

100 


FREQ. OF OCCURRENCE 


:ell size 

35.e0n 





HEADINGS- 

542 

542 

540 

543 

544 

-lAXIMUfl- 

3.910 

3.970 

3.610 

3.640 

3.760 

iEAN« 

3.22S 

3.148 

3.074 

3.045. 

3.040 

ilNIMUM^ 

2 030 

2.710 

2.580 

2.500 

2 . 440 

STD. DEO. ’ 

159. 8M 

174. 3M 

199. Ifl 

225 7M 

259. 2M 



A-124 


✓ 

Jf 






COMPONENTS DEPARTMENT 


UIC2 

-20C 


25C 


89C 


21 SEP 78 
123C 


TOT 

-z.eee 

-2 ?50 

-2.500 

-2.758 

-3 eae 

-3.250 

-3.500 

-3.750 

-4.000 

-4.250 

-4.500 

DATA EDITED 
• OF CELLS 
CELL SIZE 



— — I T ~ — r 1 — — I 1 » I ^ r r T ! » 

20 40 68 20 40 60 20 40 60 20 40 60 20 40 68 

lee FREQ. OF OCCURRENCE 

25.08M 


READINGS'- 
MAXIMUM- 
MEAN: 
MINIMUM* 
STD.OEU. ‘ 


542 
-2.840 
'3.220 
-3.910 
154. IM 


542 
-2.730 
-3.145 
-3 960 
169. 8M 


540 
-2.590 
-3.075 
-3.570 
195. 2« 


544 
-2.510 
-3.040 
-4.300 
228. IM 


544 

-2.460 
-3.042 
-3 . 720 
255. 7M 


OP nn 

‘•'GIKal PAG* B 


A-125 



